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Abstract 

Results  of  this  study,  with  data  concerning  the  inci- 
dence of  selected  medical  events,  provide  DHHS 
with  information  for  evaluating  the  scope  and  ex- 
tent of  the  government's  potential  liability  in  the 
conduct  of  a  variety  of  immunization  programs. 
Estimates  of  the  economic  costs  of  73  selected  med- 
ical events  known  or  suspected  to  be  associated  with 
the  administration  of  commonly  used  vaccines  were 
developed.  Ranges  of  clinical  outcomes  likely  to  be 
associated  with  DTP.  live  polio,  measles,  mumps, 
rubella,  and  influenza  vaccine  were  described.  Esti- 
mates of  direct  and  indirect  costs  incurred  as  a  con- 
sequence of  each  medical  event  were  generated. 
Costs  related  to  the  utilization  of  hospitals,  other  in- 
stitutional facilities,  physicians,  other  health  profes- 
sionals, pharmaceuticals  and  other  supplies,  and  re- 
habilitation and  special  education  services  were 
combined  with  costs  associated  with  foregone  par- 
ticipation in  the  labor  force  and  other  activities  for 
which  economic  values  could  be  assigned.  Both  cur- 
rent-year costs  and  discounted  future  costs  were  esti- 
mated. 
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Foreword 


As  part  of  Public  Law  94-380,  the  National  Influ- 
enza Immunization  Program  Act  of  1976,  Congress 
ordered  the  Secretary  of  Health,  Education,  and 
Welfare  to  conduct  "a  study  of  the  scope  and  extent 
of  liability  for  personal  injuries  or  death  arising  out 
of  immunization  programs  and  of  alternative  ap- 
proaches to  provide  protection  against  liability  (in- 
cluding a  compensation  system)  for  such  injuries." 
Critical  to  the  development  of  any  policy  options  to 
deal  with  the  issues  of  the  liability  for  adverse  reac- 
tions to  immunizations  is  the  question  of  the  expect- 
ed cost  of  any  insurance  program  either  public  or 
private.  The  National  Center  for  Health  Services 
Research  (NCHSR)  was  approached  in  the  summer 
of  1977  with  a  request  that  it  develop  estimates  of 
the  coverage  expenditures  that  might  be  expected 
under  various  liability  arrangements.  Using  the 
limited  information  available  on  the  types  of  illness 
or  disabilities  associated  with  particular  immuniza- 
tions, the  NCHSR  developed  a  study  to  estimate  the 
direct  cost  of  medical  services  needed  to  treat  com- 
plications and  conditions  associated  with  vaccines, 
and  the  indirect  cost  associated  with  the  loss  of 
work,  restriction  of  activities  and  premature  death. 

The  study  presented  here  provides  a  framework 
for  systematically  characterizing  the  range  of  possi- 
ble outcomes  thought  to  be  associated  with  adverse 
reactions  to  vaccines  and  identifies  the  resources 
typically  necessary  to  treat  a  patient  experiencing 
each  outcome.  The  costs  associated  with  the  re- 
source needs  were  then  estimated  with  data  ob- 
tained from  the  medical  literature  as  well  as  nation- 
al, state,  and  private  surveys,  discharge  abstract  sys- 
tems, and  fee  schedules.  These  data  were  supple- 
mented whenever  necessary  by  information  pro- 


vided by  a  panel  of  physicians  and  by  experts  in  the 
fields  of  special  education  in  physical  therapy.  In 
addition  to  providing  a  large  set  of  detailed  cost  ta- 
bles which  can  serve  as  a  basis  for  further  work  on 
the  liability  issue,  the  study  makes  a  significant  con- 
tribution to  the  field  in  methods  of  modeling  and 
estimating  the  economic  burden  associated  with  the 
incidence  of  disease. 

The  successful  completion  of  this  contract  is  a 
noteworthy  accomplishment  and  an  important  step 
toward  beginning  to  understand  the  potential  cost 
faced  by  the  government  if  it  assumes  liability  for 
adverse  vaccine  reactions.  Nonetheless,  it  should  be 
recognized  that  the  NCHSR  contract  is  only  one  of 
the  inputs  that  will  be  needed  to  estimate  the  costs 
of  alternative  liability  programs.  Other  necessary 
ingredients  include  reliable  estimates  of  the  inci- 
dence of  adverse  reactions,  agreement  on  a  single 
discount  rate,  information  on  the  rates  at  which 
claims  are  filed  and  awarded,  the  availability  of  al- 
ternative forms  of  insurance  coverage,  and  the  ad- 
ministrative costs  of  the  program. 

Gerald  Rosenthal,  Ph.D 
Director 

April  1981 
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Background 


Traditionally  one  of  the  most  widely  accepted  com- 
ponents of  preventive  health  care,  immunization 
against  disease  has  always  entailed  risks  to  the  vac- 
cinees.  Public  health  officials,  however,  have  gen- 
erally agreed  that  the  benefits  to  both  the  immu- 
nized individual  and  the  community  at  large  have 
far  outweighed  the  relatively  small  risks  of  morbid- 
ity and  mortality  associated  with  commonly  used 
vaccines,  since  the  economic  cost  and  human  suffer- 
ing associated  with  the  diseases  against  which  indi- 
viduals are  commonly  immunized  can  be  stagger- 
ing. Consequently,  the  U.S.  Government  has  active- 
ly sponsored  a  series  of  on-going  public  immuniza- 
tion programs  primarily  targeted  toward  children 
and  designed  to  reduce  the  incidence  of  several  dis- 
eases including  measles,  mumps,  rubella,  diptheria, 
tetanus,  pertussis,  poliomyelitis  and  influenza.  The 
U.S.  experience  with  the  Salk  and  Sabin  vaccines, 
alone,  speaks  to  the  success  of  such  programs.  While 
47,054  cases  of  paralytic  polio  were  reported  in  the 
U.S.  between  1951  and  1953,  only  25  cases  were  re- 
corded in  a  similar  time  period  from  1974-1976. 

As  a  result  of  the  U.S.  experience  in  1976  and 
1977  with  the  National  Swine  Flu  Immunization 
Program,  the  focus  of  government  concern  has 
shifted  toward  the  issue  of  liability  and  its  implica- 
tions for  government-sponsored  immunization  pro- 
grams. In  March  1976,  President  Gerald  R.  Ford 
proposed  that  everyone  in  the  United  States  be  vac- 
cinated against  Swine  Flu.  The  ensuring  story  has 
received  substantial  publicity.  Congress  appropri- 
ated $135  million  for  free  inoculations.  Mass  inoc- 
ulations began  in  October  1976,  were  halted  in  De- 
cember, and  were  revived  in  February  1977  for 
high-risk  individuals  only.  By  that  time,  only  48 
million  of  the  U.S.  population  of  215  million  had 
been  vaccinated.  Nearly  3,000  illnesses  have  been 
reported  by  vaecinees,  including  500  cases  of  Guil- 
lain-Barre  syndrome,  while  not  even  one  new  case  of 


Swine  Flu  is  known  to  have  occurred.  As  of  October 
7,  1977,  claims  totaling  approximately  $1.43  billion 
had  been  filed  by  914  persons  for  complications  and 
damages  following  Swine  Flu  inoculations. 

PL  94-380,  the  National  Swine  Flu  Immuniza- 
tion Program  of  1976,  transferred  to  the  govern- 
ment the  liability  normally  assumed  by  immuniza- 
tion program  participants  (e.g.,  clinical  investiga- 
tor, manufacturer,  provider,  and  vaccinee)  where 
negligence  was  not  an  issue.  The  act  was  expedient, 
it  allowed  the  Swine  Flu  Campaign  to  continue,  and 
it  was  simple,  making  the  federal  government  the 
sole  defendant  in  any  suit  stemming  from  a  vaccine- 
associated  injury. 

In  order  to  develop  feasible  public  policy  alterna- 
tives that  respond  to  the  government's  liability  in  fu- 
ture immunization  programs,  however,  the  scope 
and  extent  of  the  government's  potential  liability  for 
damages  resulting  from  these  programs  must  be  as- 
certained. Assessing  this  potential  requires  informa- 
tion on  the  economic  cost  of  illnesses  associated  with 
the  administration  of  vaccines.  Only  by  estimating 
the  direct  and  indirect  costs  of  the  adverse  medical 
events  sustained  by  vaccine  recipients  and  multiply- 
ing these  by  the  incidence  of  these  events  will  the  pa- 
rameters of  the  liability  problem  begin  to  be  quanti- 
fied. 


Purpose  and  scope  off  research 


The  purpose  of  this  project  was  to  estimate  the  eco- 
nomic costs  associated  with  individual  cases  of  18  se- 
lected injuries  and  illnesses  known  or  suspected  to 
result  from  6  commonly  administered  vaccines  (see 
Exhibit  1-1).  When  combined  with  estimates  of 
incidence,  these  cost  estimates  will  indicate  the  po- 
tential magnitude  of  liability  for  personal  injury,  ill- 
ness, and  death  arising  from  specific  immunization 
activities.  This  information  can  constitute  an  im- 
portant consideration  for  the  formulation  of  public 
policies  designed  to  provide  protection  for  such  li- 
ability. 

Two  types  of  costs  associated  with  each  medical 
event  were  examined:  direct  costs  and  indirect  costs. 
Direct  costs  are  expenditures  on  behalf  of  the  indi- 
vidual suffering  the  medical  event  for  the  costs  of 
the  goods  and  services  necessary  for  diagnosis  and 
treatment  of  the  acute  illness  and  for  overcoming 
any  residual  impairment.  Indirect  costs  are  not  out- 
lays of  funds,  but  rather,  are  associated  with  fore- 
gone production  that  results  from  the  impairment 
caused  by  the  medical  event.  Other  important  but 
less  readily  quantifiable  costs,  such  as  pain  and  suf- 
fering experienced  by  the  patient  and  his/her  fam- 
ily, are  beyond  the  scope  of  this  study.  Furthermore, 
because  the  focus  of  this  study  was  on  the  economic 
costs  accruing  as  a  result  of  individual  cases  of  ad- 
verse reaction  to  vaccines,  societal  costs  were  ex- 
cluded from  the  analysis.  Consequently,  although 
the  costs  of  implementing  and  operating  a  liability 
program  and  the  costs  of  research  directed  at  the 
prevention  and  treatment  of  adverse  reactions  are 
part  of  the  total  economic  costs  of  a  mass  immuni- 
zation program,  they  were  outside  the  scope  of  this 
study. 

In  general,  the  data  were  obtained  from  the  med- 
ical literature  as  well  as  national,  state,  and  private 
surveys,  discharge  abstract  systems,  and  fee  sched- 
ules. These  data  were  edited  for  consistency  and 


supplemented  whenever  necessary  by  a  panel  of 
physicians.  The  data  acquisition  activities  excluded 
primary  data  collection,  such  as  patient  chart  re- 
view. 

Inasmuch  as  the  purpose  of  this  contract  was  lim- 
ited to  the  development  of  a  research  methodology 
and  the  generation  of  the  specific  cost  estimates  de- 
scribed above,  the  collection  and  incorporation  of 
data  concerning  the  incidence  of  adverse  reactions 
were  not  within  the  scope  of  this  study. 


Exhibit  1-1 

Medical  events  included  in  study  and  patient  scenarios 
representing  possible  outcomes 


Medical  event 


Vaccine 


Patient  scenarios 


Anaphylaxis 


DTP 


Arthritis-arthralgia   Rubella 


Aseptic  meningitis  and 
encephalitis  syndrome 


Mild 

Moderate 
Severe  (neurologic 
deficits) 
Severe  (death) 

Acute 
Chronic 

Severe  chronic  (residual 
impairments) 
Severe  chronic 
(permanent  disability) 


Measles  Mild 

Moderate 

Severe  (paralysis  and 
epilepsy) 

Severe  (intellectual 
disintegration) 
Severe  (death) 


Cerebellar  ataxia   Measles 


Convulsions 


Mild 
Moderate 
Severe 

DTP  Mild 

Moderate  (hyperactivity 
and  retardation) 
Moderate  (epilepsy) 
Moderate  (epilepsy  and 
retardation) 


Exhibit  1-1  (continued) 


Exhibit  1-1  (continued) 


Medical  event 


Vaccine 


Patient  scenarios 


Medical  event 


Vaccine 


Patient  scenarios 


Encephalitis,  encephalo- 
myelitis, and  aseptic 
meningitis  


Encephalitis 


Paralytic  polio. 


Encephalitis,  meningal 

encephalitis, 

and  encephalopathy.  . . 


Encephalitis  . 
Guillain-Barre 


Nerve  Deafness. 


Radiculoneuritis. 


DTP  Mild 

Severe  (epilepsy) 
Severe  (blindness) 
Severe  (hemiplegia) 
Severe  (retardation) 
Severe  (death) 
Mumps  Mild 

Moderate 

Severe  (optic  atrophy) 
Severe  (seizures,  coma) 


Polio  Mild-moderate 
Moderate 

Severe  (mental  defect) 
Severe  (convulsive 
disorders) 
Severe  (behavioral 
disturbances) 
Severe  (death) 

Rubella  Mild 

Severe 
Influenza  Mild 

Moderate 
Moderate  (residual 
disability) 
Severe  (respiratory 
insufficiency) 
Severe  (paralysis) 
Severe  (death) 

Mumps  Mild 

Mild  (hearing  loss) 
Moderate  (unilateral 
deafness) 
Severe  (bilateral 
deafness) 

Rubella  Mild 

Moderate-severe 
Severe 


Peripheral 
mononeuropathy 


Reye  syndrome. 


Subacute  Scerosing  Pan 
Encephalitis  (S.S.P.E.) . . 
Thrombocytopenic  pur- 
pura   

Transverse  myelitis  .... 


Polio  Mild 

Mild  (single  limb) 
Mild  (multiple  limb) 
Moderate  (single  limb) 
Moderate  (multiple  limb) 
Severe  (multiple  limb) 
Severe  (pulmonary 
infection) 
Severe  (death) 

DTP  Mild 

Moderate 
Severe 

DTP  Mild 

Moderate 
Severe 

Severe  (neurologic 
deficits) 
Severe  (death) 

Measles  S.S.P.E. 

Rubella    Thrombocytopenic  pur- 
pura 
DTP  Moderate 
Severe 

Severe  (death) 


Methodological  overview 


The  approach  to  estimating  the  economic  costs  of 
selected  medical  events  known  or  suspected  to  be  re- 
lated to  the  administration  of  common  vaccines  in- 
volved four  steps: 

(1)  The  construction  of  Medical  Event  Profiles 
(MEPs)  in  order  to  delineate  the  clinical  outcomes 
and  identify  the  resources  required  by  patient  sce- 
narios specified  for  each  selected  medical  event. 
Originally,  146  clinical  outcomes  were  specified 
which  were  then  combined  into  73  patient  scenarios 
identified  as  relevant  for  costing  (also  shown  in  Ex- 
hibit 1-1).  These  patient  scenarios  represent  the 
range  of  possible  outcomes  and  capture  significant 
cost  differences. 


(2)  The  quantification  of  per-case  direct  costs  as- 
sociated with  the  diagnosis,  treatment,  and  rehabil- 
itation of  patients  with  illnesses  and  outcomes  of 
each  selected  medical  event  as  described  for  the  pa- 
tient scenario. 

(3)  The  estimation  of  per-case  indirect  costs  asso- 
ciated with  alternative  patient  scenarios  specified 
for  each  selected  medical  event. 

(4)  The  combination  of  direct  and  indirect  costs 
in  order  to  generate  estimates  of  the  economic  costs 
for  each  selected  medical  event. 

In  addition,  throughout  the  research,  a  set  of 
methodological  assumptions  were  adopted.  These 
are  summarized  in  Table  I- 1 . 


Category 


•  Timing  of  medical 
event 


•  Designation  of  a 
base  year 


•  Choice  of  discount  rate 


•  Treatment  of  general 
inflation 


Table  1-1 

Summary  of  methodological  assumptions 

Assumption 


Rationale/implication 


The  individual  experiences  the  adverse  re- 
action in  FY  1979 


FY  1980  was  specified  as  the  base  year. 


Three  discount  rates  (2.5%,  6.0%,  10.0%) 
were  employed  in  the  analysis.  These  rates 
do  not  include  adjustments  for  other  fac- 
tors such  as  productivity. 

All  nonhealth  care  costs  are  assumed  to  in- 
crease at  the  same  rate:  the  formula,  used  in 
the  analysis,  contains  no  explicit  adjust- 
ment inflation. 


This  assumption  ensures  that  treatment  modalities 
are  consistent  with  the  existing  state  of  medical 
knowledge. 

This  assumption  ensures  consistent  cost  calcula- 
tions and  comparisons.  All  costs  quoted  in  the 
analysis  are  based  on  FY  1980  price  levels  and  pre- 
sented in  FY  1980  dollars. 

This  assumption  responds  to  the  fact  that  estimat- 
ed costs  will  vary  with  the  choice  of  discount  rate 
and  the  impact  of  changes  in  the  discount  rate  will 
not  necessarily  be  uniform  for  all  diseases. 


In  order  to  express  price  data  in  FY  1980  dollars,  a 
series  of  FY  1980  price  indices  were  first  predicted 
on  the  basis  of  historical  data.  Then  the  data  were 
inflated  by  multiplying  the  latest  price  data  avail- 
able by  the  ratio  of  the  appropriate  FY  1980  price  in- 
dex to  the  price  index  corresponding  to  the  year  of 
the  data. 


Category 


Assumption 


Rationale/implication 


PFY1980q 


where 


Treatment  of  health 
care  cost  inflation 


Treatment  of  life 
expectancy 


Treatment  of  age 
and  sex 


Pfyi98o  =   price  in  FY  1980  dollars 
q  =  quantity  of  resource  pur- 
chased 
d  =  discount  rate 
n  =   number    of    years  over 
which  costs  extend. 


In  the  short  run,  the  rate  of  health  care  cost 
inflation  will  exceed  that  of  the  general  rate 
of  inflation  by  a  factor  of  1.15. 


Mortality  experience  was  included  in  the 
computation  of  present  values  for  future 
costs.  Costs  incurred  in  any  given  future 
year  are  adjusted  by  the  probability  that  an 
individual  of  a  given  age  will  survive  to  that 
year. 

Throughout  the  analysis,  40  separate  age- 
sex  categories  were  maintained. 


In  order  to  derive  the  estimates  of  the  FY  1980  price 
indices,  a  trend  analysis  was  performed  on  selected 
Consumer  Price  Indexes  (CPIs)  which  served  as 
proxies  for  all  direct  costs,  except  hospital  expendi- 
tures. Because  hospital  cost  inflation  is  affected  by 
the  change  in  the  nature  of  hospital  care  and  the 
quantity  of  ancillary  services  utilized,  the  price  in- 
dex for  hospitalization  was  computed  on  the  basis 
of  historical  per  diem  hospital  costs  rather  than  his- 
torical trends  exhibited  in  the  CPI  for  room  rates. 

The  numerator  of  the  inflation  formula  (see  above) 
was  multiplied  by  1 .15  whenever  q  referred  to  the  re- 
source category  inflated  to  FY  1980  dollars  by  the 
Medical  Care  CPI. 

The  1.15  differential  inflation  factor  was  estimated 
by  a  panel  of  health  economists  on  the  basis  of  his- 
torical data  and  future  expectations.  It  reflects  the 
view  that  medical  care  prices  will  inflate  more  rapid- 
ly than  other  prices  until  they  reach  a  relative  level 
approximately  15%  greater  than  is  currently  the 
case.  Since  most  cost  calculations  use  figures  for 
either  one  year  or  a  lifetime,  the  adjustment  could 
be  approximated  by  a  one-time  15%  increase.  In 
fact,  the  differential  in  year  1  might  be  only  2%,  in 
year  2,  4%,  etc.  This  factor  was  applied  only  once. 
In  all  other  cases  we  assumed  that  the  overall  infla- 
tion rate  would  appropriately  reflect  future  price 
trends. 

Incorporating  projected  death  rates  into  the  analy- 
tical framework  allowed  the  duration  of  streams  of 
future  direct  and  indirect  costs  to  be  determined. 


The  age-sex  categories  allowed  for  the  identifica- 
tion of  systematic  differences  in  treatment  modali- 
ties, earnings  potential,  and  life  expectancy.  In  ad- 
dition, the  40-cell  taxonomy  of  sex  and  age-group 
combinations  was  designed  to  facilitate  compatibil- 
ity of  results  with  incidence  data. 
In  the  actual  computation  of  future  direct  costs, 
cost  estimates  were  developed  for  single-year,  age- 
sex  categories,  and  the  results  averaged  for  display 
by  the  40  age-sex  categories  defined. 


Medical  event  profile  (MEP)  development 


Estimating  the  costs  of  selected  medical  events  as- 
sociated with  the  administration  of  commonly  used 
vaccines  required  specific  descriptions  of  the  na- 
ture,  duration,   and   consequences  of  these  ill- 
nesses/injuries. In  addition,  an  explicit  statement  of 
the   health   care   resource   needs   of  individuals 
experiencing  each  of  the  vaccine-associated  illnesses 
was  required  to  develop  accurate  cost  estimates.  A 
survey  of  the  clinical  literature,  contacts  with  nu- 
merous organizations  whose  activities  relate  directly 
or  indirectly  to  vaccines  and/or  immunization  pro- 
grams, and  discussions  with  physician  experts  were 
used  as  the  bases  for  developing  an  appropriate 
analytical  framework  to  represent  and  compare  the 
clinical  courses  of  these  specifically  defined  illnesses 
and  to  account  for  a  range  of  possible  outcomes  for 
each,  with  the  exception  of  some  available  data  con- 
cerning hospitalization  for  persons  experiencing  the 
selected  medical  events,  no  data  were  found  that 
could  be  used  to  characterize  the  clinical  course  and 
resulting  resource  requirements  for  illnesses  of  such 
specificity  and  rarity. 

Consequently,  lack  of  sufficient  existing  data  and 
methodology  necessitated  the  development  of  a  new 
approach  to  identify  and  describe  the  clinical  and 
economic  consequences  of  the  occurrence  of  se- 
lected medical  events,  and  to  incorporate  both 
existing  data  and  additional  data  from  a  panel  of 
physicians,  acknowledged  experts  in  the  area  of  ad- 
verse reactions  to  vaccines.  Specifically,  members  of 
the  physician  panel  reviewed  the  clinical  literature 
to  identify  existing  information  pertaining  to  the 
clinical  course  of  the  selected  medical  events  and, 
where  necessary,  supplemented  this  information 
based  on  their  own  clinical  experience.  To  facilitate 
the  estimation  of  outcome-specific  costs  for  each 
medical  event  under  study,  a  three-step  process  was 
designed.  These  steps  included: 


(1)  exploring  the  clinical  literature  available  for 
each  medical  event  and  documenting  existing  infor- 
mation: 

(2)  defining  a  range  of  possible  outcomes  for 
each  medical  event;  and 

(3)  estimating  the  resources  required  by  individ- 
uals experiencing  each  of  the  illness  outcomes  iden- 
tified for  each  medical  event. 

In  the  first  step,  a  review  narrative  was  produced, 
summarizing  the  state  of  clinical  knowledge  regard- 
ing the  medical  event.  In  the  second  step,  using  this 
information  supplemented  by  the  collective 
experience  of  the  physician  consultants,  the  range 
of  possible  outcomes  (e.g.,  recovery,  recovery  with 
residual  disability,  death)  was  identified  and  dis- 
played graphically  in  the  form  of  an  "outcome  tree" 
(the  Clinical  Event  Profile).  Finally,  in  the  third 
step,  resource  needs,  nature,  and  duration  of  dis- 
ability were  specified  in  a  Resource  Utilization  Pro- 
file (RUP)  for  each  outcome  or  patient  scenario 
(each  represented  by  a  branch  of  the  tree).  Finally, 
individual  RUPs  were  combined  into  modified 
RUPs  on  the  basis  of  medical  and  cost  similarities  to 
finalize  the  patient  scenarios  utilized  for  costing. 

The  result  of  this  process  is  a  series  of  Medical 
Event  Profiles  (comprised  of  all  the  components  de- 
scribed above)  which  provide  a  clinical  characteri- 
zation of  the  medical  event  and  its  possible  out- 
comes and  specify  typical  resource  needs  for  a 
patient  experiencing  each  outcome.  Exhibits  1-2 
through  14  illustrate  the  components  of  a  MEP. 


Estimation  of  direct  costs 


The  Resource  Utilization  Profile  developed  for  each 
of  the  73  patient  scenarios  specifies  the  types  and 
quantities  of  resources  required  to  diagnose,  treat, 
and  to  the  extent  necessary,  rehabilitate  the  patient 
who  experiences  a  vaccine-associated  illness. 
Expenditures  for  these  resources  comprise  the 
"direct  costs"  associated  with  each  patient  scenario. 

Nine  categories  of  resources  were  specified  in- 
cluding Hospital  Care,  Physician  Services,  Drugs, 
Home  Modifications,  Rehabilitative  Therapy, 
Special  Education,  Long-Term  Care,  Home  Care, 
and  Equipment.  For  each  patient  scenario,  direct 
costs  were  estimated  for  all  relevant  direct  cost  cate- 
gories and  then  combined  to  derive  an  estimate  of 
the  total  direct  costs  for  that  patient  scenario.  Table 
1-2  summarizes  the  direct  cost  categories  and 
sources  of  cost  data  used  for  the  estimates. 

In  all  cases,  direct  cost  estimates  reflect  only  those 
expenditures  that  would  be  incurred  on  behalf  of 
the  individual  contacting  the  illness  whether  these 
costs  are  borne  by  the  individual  and  his  or  her 
family,  by  a  third-party  payer,  or  by  both.  Addi- 
tional types  of  direct  cost,  such  as  family  travel  costs 
or  the  costs  of  psychological  counselling  for  family 
members,  were  outside  the  scope  of  the  analysis. 

In  general,  a  four-step  process  was  employed  to 
aggregate  costs  within  each  direct  cost  category  and 
then  to  combine  them  to  derive  an  estimate  of  the 
total  direct  costs  for  each  patient  scenario.  These 
steps  included: 

(1)  estimating  resource  requirement  (Q)  based 
on  the  RUP  specifications  for  the  patient  scenario; 

(2)  estimating  unit  costs  (P)  for  each  resource 
specified; 

(3)  multiplying  the  quantities  of  resources  re- 
quired (Q)  by  the  unit  costs  (P)  estimated  for  each 
resource  to  determine  total  cost  estimates  (PQ)  for 
each  direct  cost  category  for  each  patient  scenario; 


and 


(4)  combining  direct  cost  category  totals 


(f=i  p'£') 


to  derive  an  estimate  of  the  total  direct  costs  for 
each  patient  scenario. 

This  four -step  process  was  completed  for  each  of 
the  73  patient  scenarios.  Direct  costs  for  each  cate- 
gory were  estimated  for  the  base  period  and  as  re- 
quired for  future  years.  In  some  cases,  direct  costs 
continue  to  be  incurred  over  the  entire  lifetime  of 
the  vaccine  experiencing  an  adverse  reaction.  Direct 
costs  incurred  beyond  FY  1980  were  represented  in 
FY  1980  dollars  and  their  expected  value  for  each 
future  year  determined  according  to  sex-specific  life 
expectancy  data.  These  expected  values  were  then 
discounted  to  their  1980  value  using  three  alterna- 
tive discount  rates  (2.5%,  6.0%,  10%)  as  described 
earlier.  The  1980  value  of  future  costs  for  all  direct 
cost  categories  were  then  aggregated  and  added  to 
the  direct  costs  incurred  in  the  base  period. 

The  treatment  of  future  direct  costs  for  each  di- 
rect cost  category  can  be  represented  by  the  follow- 
ing formula: 

m  +  i-  1 

n 


n-m-k-b 

z 

i  =  b  +  k 

where 

m  = 
n  = 

k  = 


Cm  +  i-  i  — 


j  =  m 


(1  +  d)(,~b) 

current  age  of  patient, 

last  year  of  life  or  last  year  in  which  cost 

is  incurred, 

number  of  years  after  base  period  in 

which  cost  began, 

number  of  years  in  base  period, 

annual  cost  for  each  year  in  the  future 

cost  stream  (year  (m  +  b)  through  n)  of 

specific  direct  cost  components, 


Pj  =   probability  of  survival  for  one  year  given 

the  patient  age  j,  and 
d  =   discount  rate. 

The  formula  above  presents  the  present  value  of 
future  costs  for  each  direct  cost  category,  in  FY  1 980 


doll  ars,  incurred  by  an  individual  of  a  given  age 
and  sex  contracting  an  adverse  reaction.  Incorpo- 
rated in  this  formula  are  adjustments  for  life  expen- 
tancy,  duration  of  time  period  in  which  future  costs 
are  incurred,  number  of  years  after  the  base  year 
that  the  future  cost  begins,  and  discount  rate. 


Cost  component 

Table  1-2 

Overview  of  sources  of  direct  cost  data 

Sources                             Applications  and  methodological  considerations 

•  Hospital  Care 

20%  Medicare  Sample 
Childrens  Hospital 
Automated  Medical  Program 
California  Health  Facilities  Commission 

Hospital  charge  data  for  age,  sex,  and  illness  cate- 
gories were  obtained  by  combining  length  of  stay  data 
by  specific  ICDA  diagnosis,  with  average  per  diem 
charges  from  medical  abstract  files.  Where  illness- 
specific  average  daily  hospital  charge  data  did  not 
exist,  proxy  variables  were  defined. 

•  Physician  Fees 

Medical  Economics  Survey 
California  Relative  Value  Studies 

Physician  fees  were  estimated  on  the  basis  of  charges 
for  both  initial  and  follow-up  visits  to  specialists  and 
nonspecialists  in  inpatient  and  outpatient  settings. 
Charges  associated  with  special  procedures  were 
added  to  those  computed  for  visits. 

•  Drugs 

Red  Book 

National  Prescription  Audit 

Drugs  administered  during  a  hospital  stay  were  con- 
sidered to  be  included  in  total  hospital  charges.  For 
those  patient  scenarios  which  called  for  drugs  on  an 
outpatient  basis,  the  associated  costs  were  estimated 
from  the  wholesale  cost  with  an  added  mark-up  or  for 
prescription  drugs,  from  typical  prescription  costs  in- 
cluding the  pharmacist's  charges. 

•  Home  Modifications 

Smart  and  Sanders 

For  patient  scenarios  resulting  in  residual  physical  dis- 
ability that  require  the  use  of  a  wheelchair,  but  specify 
home  rather  than  institutional  care,  costs  of  home 
adaptation  were  estimated  (as  a  one-time  expenditure) 
utilizing  the  costs  previously  estimated  by  Smart  and 
Sanders,  updated  to  FY  1980. 

•  Rehabilitative  Therapy 

v_/ucu     ouivey,  Miiiciioaii  v-'ccupauonai 

Therapy  Association 

Major  New  England  Rehab  Hospital 

Costs  were  estimated  for  three  types  of  rehabilitative 
services:  physical  therapy,  occupational  therapy  and 
speech  therapy  when  these  were  specified  in  long-term 
care  or  outpatient  settings. 

•  Special  Education 

Commonwealth  of  Massachusetts 
Department  of  Education 

Since  national  data  on  special  education  costs  were 
unavailable,  the  costs  of  special  education  were  de- 
rived from  a  well-established,  comprehensive  state  pro- 
gram that  is  likely  to  serve  as  a  model  for  a  federal 
special  education  program. 

•  Long-Term  Care 

7977  National  Nursing  Home  Survey 
1976  Survey  of  Institutionalized  Persons 

Data  from  these  several  sources  were  used  to  estimate 
the  costs  of  a  range  of  long-term  needs  specified  in  the 
RUPs,  from  temporary  placement  in  a  nursing  home  to 
life-long  placement  in  a  residential  care  setting. 

•  Home  Care 

HCFA  Division  of  Beneficiary 
Services  Survey 

To  estimate  the  costs  incurred  by  patients  requiring 
intermittent  at-home  assistance  from  a  nurse  or  home- 
maker/home  health  aide,  unit  charge  data  were  de- 
veloped from  a  sample  of  billing  forms  submitted  by 
home  health  agencies  for  Medicare  beneficiaries. 

•  Equipment 

Major  Suppliers 

The  costs  of  temporary  or  permanent  use  of  equipment 
(e.g.,  wheelchairs)  and  appliances  (e.g.,  splints  and 
braces)  were  estimated  from  price  data  supplied  by 
major  suppliers.  The  different  lifetimes  and  mainte- 

nance  requirements  associated  with  the  different 
types  of  equipment  were  used  to  estimate  the  annual 
cost  associated  with  each  item. 


Estimation  of  indirect  costs 


In  addition  to  estimating  the  direct  costs  of  selected 
vaccine-associated  medical  events,  the  indirect  costs 
of  vaccine-associated  illness  were  identified  and  esti- 
mated using  the  "human  capital"  approach.  This 
approach  focuses  on  the  current  and  future  losses  in 
productive  output  that  society  incurs  when  an  in- 
dividual experiences  days  of  work  loss,  reduced  pro- 
ductivity, or  a  loss  in  productive  years  as  a  result  of  a 
vaccine-associated  medical  event.  Consequently,  in- 
direct cost  estimates  reflect  the  opportunity  costs  of 
morbidity  as  well  as  premature  mortality.  The  hu- 
man capital  approach  is  the  methodology  currently 
recommended  by  DHHS  for  use  in  cost-of-illness 
studies  (Hodgson  and  Meiners,  1979). 

As  a  basis  for  the  estimates  of  indirect  cost,  the 
earnings  data  developed  by  Berk,  Paringer,  and 
Mushkin  were  adjusted  for  inflation  and  productiv- 
ity trends.  The  earnings  data  also  include  estimates 
of  the  economic  value  of  services  performed  outside 
the  marketplace,  including  those  services  performed 
by  housewives.  These  data  were  compatible  with  the 
study's  age-sex  taxonomy  as  well  as  the  choice  of  the 
human  capital  approach.  The  data  reflect  the  as- 
sumption that  age  and  sex -specific  survival  rates 
will  change  continuing  to  reflect  historical  trends. 
They  also  reflect  the  assumption  the  probabilities  of 
employment  by  age  and  sex  will  continue  in  the  fu- 
ture in  a  pattern  similar  to  that  observed  in  1975 
and  that  consumption  should  not  be  deducted  from 
an  individual's  expected  earnings  in  estimating  that 
person's  economic  value  to  society. 

Furthermore,  these  data  expressed  foregone  pro- 
duction both  as  fiscal  earnings  (e.g.,  single  year's 
earnings  estimates)  and  as  present  values  of  lifetime 
earnings  (e.g.,  combined  current  and  future  earn- 
ings estimates),  facilitating  the  estimation  of  in- 
direct costs  of  vaccine-associated  medical  events 
with  and  without  long-term  disabilities.  The  present 


value  of  life-time  earnings  represents  foregone  earn- 
ings beginning  the  year  after  the  adverse  reaction 
occurs.  Loss  in  earnings  for  the  year  in  which  the 
adverse  reaction  occurred  is  represented  by  fiscal 
earnings. 

This  analysis  of  the  indirect  costs  of  vaccine-as- 
sociated medical  events  does  not  incorporate  esti- 
mates of  intangible  or  secondary  indirect  costs,  for 
example,  the  costs  of  pain  and  suffering,  the  time 
costs  of  family  and  friends  who  care  for  persons 
experiencing  vaccine-associated  illness,  or  those  ad- 
ditional social  and  support  services  that  might  be  re- 
quired by  the  family  of  a  person  suffering  such  an 
illness.  While  these  are  important  considerations 
and  their  absence  may  result  in  an  underestimate  of 
total  indirect  costs,  lack  of  data  and  methodological 
limitations  preclude  their  inclusion  in  a  reasonable 
estimate  of  the  indirect  costs  of  vaccine- associated 
medical  events. 


General  results 


The  study  provides  a  large  set  of  detailed  tables 
which  can  serve  as  the  basis  for  further  work  on  the 
liability  issue.  The  cost  estimates  are  displayed  in  a 
series  of  detailed  and  summary  tables  which  present 
cost  information  by  age  and  sex  and  at  three  dis- 
count rates  (e.g.,  2.5%,  6.0%,  10.0%).  For  each  of 
73  patient  scenarios,  the  following  summary  cost 
tables  were  generated: 

•  Direct  Costs  (i.e.,  hospital  care;  inpatient  and 
outpatient  physician  visits;  drugs;  home  modifica- 
tion; physical,  speech,  and  occupational  therapy; 
special  education;  long-term  care;  home  care; 
equipment;  total). 

•  Indirect  Costs  (i.e.,  duration  of  work  loss,  loss  in 
fiscal  earnings,  present  value  of  lifetime  earnings, 
total  earnings  loss). 

•  Indirect  /Direct  Cost  Comparison 

•  Total  Costs 

In  addition,  for  each  patient  scenario  a  set  of  de- 
tailed cost  tables  was  prepared  which  provides  cost 
estimates  for  individual  direct  cost  components. 
These  tables  present  base  period  costs  and  present 
value  of  future  costs  for  each  direct  cost  element  by 
age,  sex,  and  discount  rate.  An  illustrative  set  of 
cost  results  for  the  patient  scenario  Severe  Guillain- 
Barre  associated  with  Influenza  Vaccine  (Respira- 
tory Insufficiency)  is  contained  in  Exhibit  1-5. 

A  number  of  general  cost  findings  are  of  particu- 
lar interest.  For  example,  when  patient  scenarios  in- 
clude future  costs,  the  most  important  determinant 
of  total  cost  is  the  discount  rate.  Table  1-3  gives  the 
cost  (total,  direct,  and  indirect)  estimates  for  se- 
lected patient  scenarios  by  sex  according  to  alterna- 
tive discount  rates.  The  patient  scenarios  shown  in 
Table  1-3  were  selected  to  reflect  the  mild  and  most 
severe  (in  terms  of  resource  use)  disease  patterns  for 
some  of  the  medical  events  suggested  for  liability 
coverage. 


It  is  clear  from  Table  1-3  that  for  mild  reactions 
that  begin  and  end  in  the  first  year,  the  discount 
rate  makes  no  difference  since  there  are  no  future 
costs  to  be  discounted  to  their  present  value.  For 
more  serious  reactions,  however,  the  affect  of  the 
discount  rate  becomes  very  important.  As  diseases 
become  more  severe  medical  costs  tend  to  continue 
for  more  than  one  year,  possible  for  a  patient's  life- 
time. Also,  a  person's  ability  to  engage  in  usual 
activities  is  diminished,  resulting  in  indirect  costs 
from  lost  earnings  over  the  period  of  illness.  For 
each  of  the  severe  medical  events  shown  in  Table 
1-3  it  can  be  seen  that  the  rate  at  which  these  future 
costs  are  discounted  to  their  present  value  has  a  dra- 
matic impact  on  the  cost  estimates.  These  results 
are  generalizable.  For  patient  scenarios  including 
future  costs,  the  most  important  determinant  of 
total  cost  is  the  discount  rate;  the  lower  the  discount 
rate,  the  greater  the  costs. 

In  addition  to  the  affect  of  the  discount  rate  on 
the  magnitude  of  total  costs,  choice  of  discount  rate 
also  affects  the  relative  importance  of  the  cost  com- 
ponents. For  example,  using  a  2.5  percent  discount 
rate,  the  indirect  costs  for  males  range  from  about 
74  to  83  percent  of  total  costs  for  the  severe  reac- 
tions in  Table  1-3.  In  contrast,  using  a  10.0  percent 
discount  rate  for  the  same  reactions,  indirect  costs 
for  males  range  from  about  34  to  55  percent  of  total 
costs.  The  significance  of  this  for  the  purposes  of 
setting  up  a  liability  program  that  covers  both  di- 
rect and  indirect  costs  is  not  clear.  However,  if  the 
question  as  to  whether  both  direct  and  indirect  costs 
should  be  covered  is  a  point  of  discussion,  the  im- 
pact of  the  discount  rate  on  the  importance  of  in- 
direct costs  should  be  recognized. 

The  affect  of  sex  differences  on  the  cost  estimates 
is  also  worth  noting.  While  the  patient  scenarios  re- 
veal virtually  no  difference  in  the  clinical  course  of 
the  medical  events  due  to  differences  in  sex,  there 


Table  1-3 

Cost  of  selected  medical  events  by  discount  rate  for  children  ages  1  -2 


Discount  Rate  and  Sex 


Medical  event  and  Type  of  cost  2.5%  6.0% 


patient  scenario 

Male 

Female 

Male 

Female 

Male 

Female 

Mild  Anaphylaxis  due  to 
DTP  without  shock  and 
with  complete  recovery 

Total 
Di  rect 
Indirect 

95 
0 

95 
yo 
0 

95 
yo 
0 

95 
yo 
0 

95 
95 
0 

95 
95 
0 

Anaphylactic  shock  with 
residual  brain  damage 
due  to  DTP 

Total 

Direct 

Indirect 

825,202 
143,886 
681,317 

648,564 
151,257 
497,307 

262,205 
72,317 
189,889 

215,839 
73,512 
142,327 

100,396 
44,750 
55,646 

89,238 
45,023 
44,216 

Asceptic  Meningitis  and 
Acute  Encephalitis  Due  to 
Live  Measles  Virus  Vaccine 
-Mild  with  complete  recovery 

Total 

Direct 

Indirect 

1,313 
1,313 
0 

1,313 
1,313 
0 

1,313 
1,313 
0 

1,313 
1,313 
0 

1,313 
1,313 
0 

1,313 
1,313 
0 

Asceptic  Meningitis  and 
Acute  Encephalitis  due  to 
Live  Measles  Virus  Vaccine- 
Severe  with  residual  intel- 
lectual deterioration 

Total 

Direct 

Indirect 

923,107 
241,790 
681,317 

740,270 
249,277 
497,307 

342,881 
152,993 
189,889 

290,969 
154,275 
142,327 

161,998 
112,112 
55,646 

150,802 
112,441 
44,216 

Paralytic  Poliomyelitis- 
Mild  with  recovery 

Total 

Direct 

Indirect 

1,766 
1,766 
0 

1,766 
1,766 
0 

1,766 
1,766 
0 

1,766 
1,766 
0 

1,766 
1,766 
0 

1,766 
1,766 
0 

Paralytic  Poliomyelitis- 
Severe  with  respiratory 
paralysis/multiple  limb 

Total 

Direct 

Indirect 

820,071 
138,754 
681,317 

638,543 
141,236 
497,307 

300,715 
110,826 
189,889 

253,599 
111,272 
142,327 

152,877 
97,231 
55,646 

141,573 
97,357 
44,216 

are  differences  in  the  overall  costs  of  the  selected 
medical  events  sustained  by  men  versus  women. 
These  are  due  to  differences  in  life  expectancy  and 
indirect  costs  by  sex.  Females  incur  higher  esti- 
mated future  direct  costs  than  males  of  the  same  age 
and  illness  outcome,  as  a  result  of  the  longer  life 
expectancy  for  females  than  males.  In  contrast, 
males  tend  to  incur  greater  losses  in  earnings  due  to 
the  higher  values  for  expected  earnings  attributed 
to  males.  No  good  basis  was  found  on  which  to  pre- 
dict future  changes  in  the  female-male  work  ex- 
periences and  earning  rates  so  the  estimates  tend  to 
perpetuate  this  historical  difference. 

The  typical  net  effect  of  these  offsetting  factors 
on  the  cost  estimates  can  be  seen  from  the  data  in 
Table  1-3.  For  the  mild  outcomes  there  is  no  cost 
difference  by  sex  since  these  scenarios  involve  no  fu- 
ture costs.  Where  there  are  future  direct  and  in- 
direct costs  as  in  the  severe  disease  scenarios  of 
Table  1-3,  males  tend  to  have  higher  total  costs 
than  females.  In  other  words,  the  higher  values  for 
expected  earnings  attributed  to  the  males  tend  to 
more  than  compensate  for  the  cost  differences  as- 
sociated with  the  longer  life  expectancy  for  females. 
It  should  also  be  noted  that  the  size  of  this  differ- 
ence is  related  to  the  discount  rate.  At  a  10  percent 
discount  rate,  total  costs  for  females  are  between 
about  88  and  93  percent  of  total  cost  for  males.  At  a 


2.5  percent  discount  rate,  total  costs  for  females  are 
between  78  and  80  percent  of  total  costs  for  males. 
It  can  be  seen,  therefore,  that  the  relationship  of  sex 
and  costs  also  depends  on  other  factors,  most  nota- 
bly the  severity  of  the  disease  and  the  discount  rate. 

Another  key  cost  determinant  to  consider  is  age. 
Generally,  the  highest  costs  are  incurred  by  young 
adults  who  experience  vaccine-associated  illnesses. 
For  example,  the  age  and  sex-specific  cost  estimates 
based  on  a  discount  rate  of  10.0  percent  for  the 
patient  scenario  "Severe  Paralytic  Polio"  (presented 
in  Table  1-4),  range  from  $64,288  for  a  male  85 
years  or  older  to  $371,532  for  a  male  30-34  years  of 
age.  Similar  (but  not  identical)  trends  are  exhibited 
in  Table  1-4  for  females  and  by  alternative  discount 
rates.  These  results  largely  reflect  the  present  value 
of  foregone  production  which  is  at  the  highest  level 
for  young  adults  entering  their  productive  years. 

As  might  be  expected,  the  relative  importance  of 
cost  components  also  varied  by  the  severity  of  out- 
comes. For  patient  scenarios  with  mild  outcomes 
where  hospitalization  is  required,  hospital  care 
tends  to  be  the  largest  component  of  direct  costs. 
For  patient  scenarios  with  severe  outcomes,  long- 
term  care  and  special  education  tend  to  account  for 
the  larger  components  of  direct  costs.  However,  for 
most  events,  hospital  costs  and  physician  fees  com- 
prise most  of  the  direct  costs. 


Table  1-4 

Severe  paralytic  polio/polio  vaccine  (multiple  limb  and  respiratory  paralysis) 

Total  costs 


12 


Msl&s 

Females 

2.5% 

6.0% 

10.0% 

2.5% 

ft  n°/ 

10.0% 

1  

  825550. 

299498. 

151405. 

633436. 

251441. 

140026. 

1-2  

  820071. 

300715. 

152877. 

638543. 

253599. 

141573. 

3-4  

  822059. 

303541. 

156032. 

640662. 

256475. 

144747. 

5-9  

  833445. 

342007. 

180505. 

645178. 

284968. 

163970. 

10-14  

  846371. 

389855. 

217174. 

653949. 

320255. 

192823. 

15-19  

  861990. 

447508. 

270280. 

661400. 

361678. 

233716. 

20-24  

  861158. 

498750. 

326409. 

649650. 

390484. 

269785. 

25-29.  

  824738. 

521645. 

363912. 

605760. 

390124. 

282668. 

30-34  

  750889. 

508729. 

371532. 

541488. 

367442. 

273891. 

35-39  

  659882. 

475952. 

362729. 

475522. 

339700. 

261274. 

40-44  

  561195. 

430111. 

342710. 

409713. 

307972. 

244866. 

45-49  

  457613. 

371649. 

309908. 

345978. 

273723. 

225759. 

50-54  

  353277. 

302475. 

263393. 

283513. 

235475. 

201580. 

55-59  

  256938. 

230899. 

209678. 

223987. 

194396. 

172445. 

60-64  

  174907. 

163400. 

153711. 

171146. 

153716. 

140218. 

65-69  

  115838. 

109863. 

104398. 

130922. 

120505. 

111868. 

70-74  

  93460. 

90429. 

87356. 

107692. 

101824. 

96519. 

75-79  

  80411. 

78886. 

77108. 

91322. 

88211. 

85068. 

80-84  

  73409. 

72434. 

71201. 

80093. 

78520. 

76684. 

85+  

  65511. 

64991. 

64288. 

69831. 

69195. 

68314. 

Descriptive  analysis  of  selected  results 


Cost  estimates  for  persons  less  than  one  year  of  age 
(those  persons  most  frequently  immunized  and,  in 
theory,  experiencing  a  majority  of  vaccine- 
associated  events)  are  analyzed  below  to  provide 
estimates  of  the  magnitude  of  costs  for  this  key  age 
group.  In  the  case  of  Guillain-Barre,  cost  estimates 
for  a  more  relevant  age  cohort  (65-69)  have  been 
substituted  for  the  costs  estimated  for  persons  less 
than  one  year  of  age.  This  medical  event  has  been 
associated  with  the  administration  of  influenza  vac- 
cine which,  unlike  most  of  the  other  vaccines  under 
study,  is  generally  administered  to  the  elderly  and 
infirm  and  not  to  healthy  infants.  Cost  estimates  de- 
rived on  the  basis  of  a  2.5  percent  discount  rate  were 
used  for  purposes  of  discussion.  This  use  of  the 
lowest  of  the  three  discount  rates  results  in  the 
highest  estimate  of  the  present  value  of  future  costs. 
It  is  used  to  highlight  the  upper  range  of  per  unit 
liability  costs  potentially  faced  by  the  Government. 

Several  special  analyses  of  the  cost  estimates  for 
this  age  cohort  and  discount  rate  were  performed. 
These  analyses  focus  on  identifying  general  cost  pat- 
terns and  cost  behavior  and  include: 

•  An  analysis  of  costs  by  medical  event. 

•  An  analysis  of  costs  by  severity  of  outcome. 

•  An  analysis  of  costs  by  vaccine. 

Analysis  of  the  cost  estimates  for  even  one  age  co- 
hort and  one  discount  rate  involves  a  significant 
amount  of  data.  Consequently,  the  following  discus- 
sion emphasizes  the  range  of  costs  in  order  to  gener- 
ate a  picture  of  the  magnitude  and  diversity  of  esti- 
mated costs. 

Analysis  of  costs  by  medical  event 

Table  1-5  summarizes  the  estimated  cost  data  by 
the  18  medical  events.  Ranges  are  provided  by  sex 


for  direct  and  indirect  costs. 

There  is  a  wide  range  in  cost  and  severity  of  out- 
come associated  with  most  medical  events.  With 
some  exceptions,  there  are  generally  four  to  five 
outcomes  specified  for  each  event  representing 
mild,  moderate,  and  severe  forms  of  the  disease. 
These  outcomes  range  from  minimal  symptoms  to 
death. 

Of  the  18  medical  events,  nine  involve  fatal  out- 
comes. In  addition,  most  incorporate  some  out- 
comes that  result  in  a  maximum  loss  in  earnings; 
other  outcomes  with  no  indirect  costs;  and  still  other 
outcomes  with  and  without  future  costs.  This  diver- 
sity within  each  medical  event  is  reflected  in  the  ex- 
tremely large  range  of  costs  identified  in  Table  1-5. 
For  example,  an  anaphylactic  response  associated 
with  the  administration  of  DTP  vaccine  may  range 
from  a  mild  reaction  subsiding  spontaneously  and 
resulting  in  complete  recovery  within  minutes  to 
coma,  vascular  collapse,  and/or  death.  The  corre- 
sponding total  cost  estimates  associated  with  these 
outcomes  range  from  $95  to  $825,769  for  a  male 
less  than  one  year  of  age.  For  all  medical  events, 
however,  the  maximum  estimated  cost  per  event  is 
less  than  $1,000,000. 

For  a  substantial  number  of  medical  events  the 
most  severe  outcome,  death,  is  significantly  less 
costly  than  less  serious  forms  of  the  illness  (e.g. ,  ana- 
phylaxis, transverse  myelitis,  Guillain-Barre  syn- 
drome, etc.).  For  fatal  outcomes,  indirect  costs 
equal  the  maximum  loss  in  earnings  generally 
necessitated  by  other  severe  outcomes,  but  fatal  out- 
comes (with  the  exception  of  the  prolonged  illness 
associated  with  SSPE)  tend  to  involve  a  short  acute 
illness  and,  therefore,  fewer  direct  expenditures. 

While  the  extreme  ranges  in  costs  for  individual 
medical  events  preclude  a  single  estimate  for  the 
actual  magnitude  of  costs  associated  with  specific 


TABLE  1-5 

Ranges  of  direct,  indirect,  and  total  cost  by  medical  event, 
 for  Persons  Less  Than  One  Year  of  Age,  At  a  Discount  Rate  of  2  5% 

Med/ca/eyen'   Range  of  costs  

UalB         To'3'       _      ,  Direct  Indirect 
  Male  Female  Ma/e  Female  Male  Female 

!  i!  AntKP^'foil/D,TP-  ■  ■  ■          95"825'769         95-638,380  95-138,880         95-145,999  0-686  888  0-492  381 

2  Arthritis/Rubella                49-869,229         49-692,358  49-182,341         49-199,977  0-686  888  0-492  38 
AcutSSS9            1-313-927,533     1,313-740,270  1,313-240,644     1,313-2471889          0-686,888  O-gl 
Measles 

(  4)  Convulsions/DTP.  . . .        259-869,574        259-682,266  259-182,689       259-189,885  0-686  888  0-492  381 

5  EncephahtisDTP....      2,487-849,474     2,487-662,651  2,487-162,586     2,487-170,270  ISSS*  0-U238 

3  ^cephalitis/Mumps.  2,167-186,649  2,167-138,218  2,167-  14,927  2,167-  15,123  0-171  722  0-123095 
7   Non-Para  ytic  Polio           422-903,160        422-715,960  422-220,065       422-227,376           O-eS^SSS  0-492  381 

(  8)  Encephalitis/Rubella.      2,083-    5,216     2,082-    5,270  2,083-    5,216     2  082-    5  270  0-         0  O  n 

(  9)  Nerve  Deafness/  u 

„nMlimPS                               575-462,315        575-345,886  575-  26,905        575-  27,146  0-412  133  0-295  4?9 

0   Paralytic  Polio                 1,766-825,550     1,766-633,436  1,766-138,662     1,766-141,055  0-686888  0-492  381 

Nilll^C/DTp0"0"'"""      1'443'208'225     1-443-153,885  1,443-  15,896     1,443-  16,018  0-192,329  S 

(12)  Neuritis/Rubella  ....         35-    1,293         35-    1,293  35-    1,293         35-    1  293  0-         0  0  n 

(13)  ReyeSyndrome/DTP.  2,644-878,098  2,644-693,044  2,644-191,201  2,644-20o!633  0-686  888  0-492  381 
litis/DTpnSVerS  6'  '  '  '  '  447'974"891'963  332,036-705,384  35,841-205,075  36,607-213,003  412,133-686;888  295,429-492:381 
iaxis^Measles 2,364-894,790  2,364-707,470  2,364-207,901  2,364-215,089  0-686,888  0-492,381 
ilfluenza^"1'63^6' H.694-120,062    11,419-137,151  9,087-  88,933     9,087-  99,513     2,607-  31,129     2,332-  37,634 

!32  ?;S-P,k                                 846-210              651,991  159,332              159,610  686,888  492  381 

(18)  Thrombocytopenic  .  .                     34                    34  34  n  n 

Purpura/Rubella  u  0 

'  For  persons  65-69  years  of  age  at  a  discount  rate  of  2.5%. 

vaccine-associated  illnesses,  several  additional  ob-  ences  in  the  meaning  of  severity  by  disease  do  some- 

servationscanbemade:  what  limit  the  anaiysis.  For  example,  while  severe 

•  For  most  medical  events,  indirect  cost  estimates  patient  scenarios  constitute  mild  forms  of  paralytic 
range  from  zero  to  the  total  value  of  potential  pro-  polio,  most  manifestations  of  the  disease  are  serious 
duction,  depending  on  the  severity  of  outcome.  enough  to  generate  significant  costs.  In  contrast, 

•  Several  medical  events  analyzed  do  exhibit  lower  Padem  scenario'  Severe  Radiculoneuritis,  consti- 
ranges  of  cost  across  all  severity  levels  (e.g. ,  enceph-  *  ^  °f  ^  bUt  &enerates  si&" 
alitis,  neuritis,  thrombocytopenic  purpura,  all  asso-  niflcantly  lower  costs  than  most  other  disease  out- 
dated with  the  administration  of  rubella  vaccine.  C°meS  desiSnated  as  "severe." 

Table  1-6  summarizes  the  clinical  and  cost  infor- 

Analys.S  of  costs  by  disease  severity  mation  by  disease  severity.  With  few  exceptions, 

The  nature  and  magnitude  of  cost  estimates  can  al-  mild  disease  scenarios  describe  illnesses  that  are  self- 

so  be  analyzed  across  medical  events  for  alternative  limiting,  of  short  duration,  and  do  not  involve  per- 

levels  of  severity.  Several  considerations  must  be  manent  disability.  Consequently,  the  indirect  costs 

kept  in  mind  when  reviewing  cost  results  in  this  attributable  to  these  illness  outcomes  are  generally 

form:  very  low  or  non-existent.  Those  costs  that  are  gen- 

•  Not  all  of  the  18  medical  events  had  specified  ill-  "^f  °"tCO™es  ^  f°r  the  mOSt 

ness  outcomes  combined  into  three  outcomes  (mild,  T    ^          E  7?  ^  * 

moderate,  severe).  For  some  medical  events,  two  or  ^  ^              ProPor»on  of  these  costs  tend  to 

three  moderate  categories  alone  were  specified  to  ^  outPatient  visits-  inPa»-t 
mnro  „„  .  ,  r,  ,-rr  c  .,.  visits,  and  hospital  stays.  Several  scenarios  do  not  in- 
more  accurately  reflect  differences  of  resource  utih-  ,     ■                .                T       ,  ,.  . 

i           „        .           ,.    ,  volve  hospitalization  at  all.  In  addition   a  sienifi- 

zation  and  cost.  For  other  medical  events,  there  £      f    -u  '  M8m" 

•  j      .r.  j        ,  cant  number  ot  mild  outcomes  require  minimal,  in- 

were  no  severe  outcomes  identified  as  relevant.  ■  M 

expensive  drug  therapy,  some  physical  and  occupa- 

•  Although  patterns  in  the  costs  estimated  across  tional  therapy,  and  some  special  education.  For 
diseases  by  severity  category  were  observable,  differ-  none  of  these  profiles  were  expenditures  for  home 


TABLE  1-6 

Direct,  indirect,  and  total  costs  for  persons  less  than  one  year  of  age  ' 
by  illness  severity,  assuming  a  discount  rate  of  2.5%  2 


Mild  Moderate  Severe 

No.  of  Patient  Profiles  in 

Category   18  3  18  3  36 

No.  and  Proportion  with 

death  4   0/0%  0/0%  9/25% 

Proportion  with  only  base 

period  costs   74%  37%  5% 

Proportion  with  maximum 

indirect  costs   0%  21%  69% 

Proportion  with  no 

indirect  costs   84%  47%  11% 

Costs  by  Sex  Male  Female  Male  Female  Male  Female 

Range  of 

Total  Costs  $34-$439,313  $34-$323,193  $256-$869,574  $256-$682,266  $1,293- $927,533  $1  293-$740  270 

Direct  Costs  $34-$  27,180  $34-$  27,764  $256-$182,685  $256-$189,885  $   126-$235,573  $  126-$247!889 

Indirect  Costs  $  0-$412,133  $  0-$295,429  $    0-$686,888  $    0-$429,381  $      0-$686,888  $  0-$492,381 

1  Persons  less  than  one  year  of  age  are  those  most  frequently  immunized. 

1  The  discount  rate  of  2.5%  generates  the  most  costly  estimate  of  the  three  discount  rates  used  in  the  study. 

]  The  exclusion  of  one  profile,  designated  as  "mild-moderate,"  results  in  72  rather  than  73  patient  profiles  being  represented  in  this  table. 
'  Patient  profiles  which  are  characterized  as  ultimately  progressing  to  death. 
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modifications  or  long-term  care  required,  and  in  all 
but  a  few  cases  no  costs  were  specified  for  equip- 
ment or  home  care. 

Reviewing  the  costs  estimated  for  persons  less 
than  one  year  of  age,  using  a  2.5  percent  discount 
rate  revealed  that  total  costs  associated  with  "mild" 
outcomes  range  from  $34  to  $439,313  for  males  and 
$34  to  $323,173  for  females.  However,  when  three 
outliers  are  removed,  the  range  drops  to  $34  to 
$11,694  for  males  and  $34  to  $11,419  for  females. 
(The  three  outliers  reflect  the  definition  problem 
discussed  previously.  While  labelled  "mild"  they 
constitute  somewhat  serious  disease  manifestations 
and,  consequently,  generate  significant  costs.) 

Of  the  18  profiles  falling  in  the  "mild"  category, 
none  resulted  in  death,  14  (74  percent)  incurred 
costs  in  the  base  period  only,  zero  generated  the 
maximum  loss  in  earnings,  and  15  (83  percent)  in- 
volved no  indirect  costs  at  all.  Of  those  that  did  re- 
quire future  expenditures,  they  were  generally  attri- 
butable to  a  small  number  of  visits  to  non-specialist 
outpatient  physicians.  Since  most  costs  occur  in  the 
base  period  or  over  a  small  number  of  years,  there  is 
little  difference  in  estimated  costs  by  sex. 

The  18  patient  scenarios  that  describe  "mod- 
erate" disease  outcomes  include  a  wide  variety  of  re- 
source utilization  patterns  and  represent  a  large 
range  of  costs.  Constituting  approximately  26  per- 
cent of  the  patient  scenarios  analyzed,  they  include 
no  deaths  and  four  maximum  earnings  losses.  Fur- 
thermore, they  exhibit  fewer  consistent  patterns 
than  the  other  two  categories  of  disease  outcomes. 
In  general,  they  reflect  a  cost  structure  that  tends  to 


fall  above  the  "mild"  scenarios  and  below  the 
"severe."  For  the  "moderate"  illness  outcomes  total 
costs  range  from  $256  to  $869,574  for  males  and 
$256  to  $682,266  for  females. 

All  nine  fatal  outcomes  were  categorized  in  the 
"severe"  disease  outcome  category.  They  constituted 
25  percent  of  the  36  outcomes  in  this  group  and 
generated  extremely  high  costs.  In  most  cases  direct 
expenditures  are  dwarfed  by  the  costs  attributable 
to  losses  in  earnings. 

In  addition  to  the  nine  fatal  outcomes,  25  (69 
percent)  of  the  36  "severe"  outcomes  generated  the 
maximum  loss  in  fiscal  earnings  reflecting  the  se- 
verity of  permanent  disability  generally  associated 
with  these  patient  scenarios.  Most  direct  cost  com- 
ponents are  represented  in  the  scenarios  in  this  cate- 
gory, with  a  high  percentage  of  scenarios  requiring 
utilization  of  a  wide  variety  of  treatment  resources. 

Cost  data  for  the  "severe"  category  show  that  to- 
tal costs  range  from  $1,293  to  $927,533  for  males 
and  $1,293  to  $740,270  for  females.  Total  direct 
costs  range  from  $126  to  $240,644  for  males  and 
$126  to  $247,889  for  females. 

Analysis  of  costs  by  vaccine 

The  third  analysis  of  the  cost  data  generated  by  this 
study  incorporates  a  review  of  the  ranges  of  total 
costs  associated  with  specific  vaccines.  This  reaggre- 
gation  of  the  cost  data,  which  is  summarized  in 
Table  1-7  cuts  across  medical  events  and  across  se- 
verity levels  to  generate  an  overall  picture  of  the 
magnitude  and  range  of  costs  estimated  for  all  ill- 


Table  1-7 

Costs  by  vaccine,  for  persons  less  than  one  year 
assuming  a  discount  rate  of  2.5% 


Range  of  costs 


Direct  costs  Indirect  costs 


Males 
!$> 

Females 
<$) 

Males 
($) 

Females 
<$) 

Males 
<$) 

Females 

($) 

DTP  

Measles  .... 

Rubella  

Influenza 

Mumps  

Polio  

95-891,963 
1,313-927,533 
34-869,229 
11,405-922,461 
575-462,315 
422-903,160 

95-705,384 
1,313-740,270 
34-692,358 
11,405-734,197 
575-345,886 
422-715,960 

95-205,075 
1,313-240,644 
34-182,341 
11,405-235,573 
575-  26,905 
422-220,065 

95-213,003 
1,313-247,889 
34-199,977 
11,405-241,816 
575-  27,146 
422-277,376 

0-686,888 
0-686,888 
0-686,888 
0-686,888 
0-412,133 
0-686,888 

0-492,381 
0-492,381 
0-492,381 
0-492,381 
0-295,429 
0-492,381 

ness  or  disability  outcomes  associated  with  the  ad- 
ministration of  a  particular  vaccine.  Since  such  a 
large  spectrum  of  illness  or  disability  outcomes  are 
specified  for  all  vaccines,  the  resulting  total  cost 
ranges  are  extremely  large. 

Until  realistic  assumptions  can  be  adopted  about 
the  relative  frequency  of  the  patient  scenarios  gen- 


erating these  cost  ranges,  little  can  be  concluded 
about  the  aggregate  costs  associated  with  each  vac- 
cine. Despite  these  considerations,  the  total  cost 
range  estimated  for  illness  or  disability  outcomes 
associated  with  mumps  vaccine  is  notably  lower 
than  the  costs  identified  for  the  other  vaccines. 


Conclusions 


The  analytical  framework  developed  in  this  study 
enables  the  prediction  of  costs  likely  to  be  associated 
with  the  incidence  of  specific  illnesses  or  injuries. 
This  methodology  also  provides  a  convenient  means 
of  explicitly  accounting  for  the  many  variables 
(e.g.,  severity  and  duration  of  acute  phase  of  the 
medical  event;  nature,  significance,  and  conse- 
quence of  sequelae;  age  at  which  event  is  experi- 
enced) likely  to  affect  the  clinical  and  economic 
consequences  associated  with  medical  events. 

The  MEP  construct  provides  a  useful  model  for 
expressing  both  clinical  and  economic  consequences 
of  a  variety  of  outcomes  potentially  associated  with 
vaccination.  Ultimately,  they  might  provide  a 
taxonomy  for  use  in  surveillance  efforts  directed  to- 
wards adverse  reactions  to  vaccines. 

The  specific  MEPs  provide  estimates  of  clinical 
and  economic  outcomes  of  selected  medical  events. 
Both  the  CEPs  and  the  RUPs  were  constructed  on 
the  basis  of  limited  literature  and  clinical  experi- 
ence and,  therefore,  reflect  a  considerable  degree  of 
expert  judgement,  especially  with  regard  to  the 
specification  of  quantities  of  resources.  Consequent- 
ly, in  some  cases,  most  notably  those  where  there  is 
no  reported  occurrence  of  the  medical  event,  the 
CEPs  and  RUPs  are  subject  to  error.  Since  Delphi 
techniques  were  employed  to  minimize  errors  due  to 
spurious  judgment,  the  information  contained  in 
the  MEPs  is  useful  in  providing  an  estimate  of  the 
magnitude  of  per  case  costs  and  descriptions  of  po- 
tential reactions  to  particular  vaccines.  Neverthe- 
less, the  specific  data  contained  in  the  MEPs  should 
be  interpreted  —  and  used  — with  caution. 

Due  to  the  general  dearth  of  adequate  statistical 
information  pertaining  to  cost  data,  standard  er- 
rors —  and  therefore  confidence  intervals  —  were  not 
available.  Hence,  it  is  difficult  to  ascertain  the  pre- 
cision of  the  estimates.  Thus,  although  these  esti- 
mates serve  to  provide  reasonable  input  as  a  basis  to 


estimate  the  economic  costs  of  the  selected  medical 
events  included  in  the  scope  of  this  study,  these  cost 
estimates  should  not  be  used  beyond  the  purposes 
for  which  they  were  intended. 

The  numerical  results  generated  in  the  per- 
formance of  this  research  reflect  predicted,  not 
actual  estimates  of  the  economic  costs  of  selected 
medical  events  known  or  suspected  to  be  associated 
with  the  administration  of  common  vaccines.  Con- 
sequently, the  cost  estimates  represent  the  ex  ante 
(or  predicted)  economic  cost  of  specific  illnesses  or 
injuries;  these  numbers  are  not  intended  for  use  in 
the  settlement  of  liability  cases  where  actual  data 
are  available.  The  determination  of  the  ex  poste  (or 
actual)  estimate  of  the  economic  cost  of  these  events 
can  be  appropriately  considered  within  the  frame- 
work put  forth  in  this  study,  but  actual  utilization 
and  price  data  should  replace  our  estimates  of  these 
variables. 

Estimates  of  the  direct  and  indirect  costs  of  the  se- 
lected medical  events  generated  by  this  study  repre- 
sent a  significant,  necessary  advancement  towards 
the  government's  desire  to  evaluate  quantitatively 
the  liability  it  faces  in  the  public  administration  of 
commonly  used  vaccines.  Yet  the  estimates  gen- 
erated by  this  study  are  not  yet  ready  to  be  incorpo- 
rated into  public  policy  development.  As  mentioned 
earlier,  the  per  case  cost  estimates  of  each  medical 
event  exhibit  variability  that  is  correlated  with  the 
choice  of  discount  rate.  Thus,  prior  to  the  prepara- 
tion of  immunization  liability  cost  estimates,  a  sin- 
gle discount  rate  must  be  agreed  upon.  Even  then 
the  cost  estimates  by  themselves  do  not  provide  a 
sufficient  basis  for  public  policy  development. 

In  order  to  estimate  the  magnitude  of  the  liability 
that  government  stands  to  incur  if  it  should  decide 
to  assume  this  responsibility,  these  unit  cost  esti- 
mates must  be  combined  with  incidence  data  that 
conform  to  the  same  taxonomy.  In  particular, 


weighted  sums  computed  by  multiplying  incidence 
data  disaggregated  by  age,  sex,  and  severity  level  of 
each  outcome  for  each  medical  event  by  per  case 
costs  must  be  computed.  This  data  must  then  be 
combined  with  information  on  the  rates  at  which 
claims  are  filed  and  awarded,  the  availability  of 
alternative  forms  of  insurance  coverage,  and  the  ad- 
ministrative costs  of  the  program. 

In  summary,  the  relevance  of  this  study  for  future 
policy  development  is  predicated  on  the  fact  that 
while  PL  94-380  allowed  the  federal  government  to 
respond  to  the  liability  concerns  of  vaccine  manu- 
facturers, insurers,  states,  and  providers,  it  did  not 


adequately  address  the  risk  faced  by  yet  another 
group  of  program  participants  — the  vaccinees.  Ad- 
verse reactions  to  vaccines  and  their  associated  costs 
were  highlighted  by  the  widely  publicized  cases  of 
Guillain-Barre  during  the  Swine  Flu  Campaign. 
These  concerns  have  motivated  new  focus  for  future 
national  immunization  policy  development.  In  this 
research,  estimates  were  developed  of  the  direct  and 
indirect  per  case  costs  of  selected  medical  events 
known  or  suspected  to  be  related  to  common  vac- 
cines. These  estimates  provide  an  important  first 
step  in  quantifying  the  extent  of  the  government's  li- 
ability for  such  morbidity  and  mortality. 
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Exhibits 


Exhibit  1-2 

Anaphylaxis  due  to  DTP  Vaccine 

I.  Clinical  profile  A.  Etiology  Anaphylaxis,  or 
Type  I  immunologic  reaction,  is  the  host's  response 
to  the  interaction  of  an  antigen  with  a  fixed  cyto- 
tropic or  cell-surface  antibody.  It  is  usually  medi- 
ated by  Immunoglobulin  E.  Initial  exposure  to  var- 
ious proteins,  carbohydrates  or  simple  chemicals 
(haptins)  induces  an  antibody  response.  On  re-ex- 
posure, an  antigen- antibody  interaction  produces 
cellular  response  and  damage.  Pharmacologically 
active  mediator  substances  are  released.  These 
mediators  include  histamine,  kinins,  slow  reacting 
substance  of  anaphylaxis,  serotonin,  platelet  acti- 
vating factor,  eosinophil  chemotactic  factor-A, 
prostaglandins,  and  activators  of  the  complement 
system.  These  mediators  in  turn  cause  the  clinical 
picture  of  anaphylaxis  ( 1 ) . 

B.  Clinical  manifestations  There  are  two  major 
classes  of  anaphylactic  reactions,  local  and  systemic. 
Systemic  reactions  can  be  divided  into  two  sub- 
classes, respiratory  and  vascular. 

Local  anaphylaxis  includes  allergic  rhinitis,  some 
forms  of  asthma  and  local  urticaria.  It  is  usually  be- 
nign and  self-limited.  Only  local  urticaria  has  been 
associated  with  parenteral  vaccination. 

Systemic  anaphylaxis  is  characterized  by  urti- 
caria, shock  or  respiratory  distress.  These  may  be 
preceded  by  a  sense  of  uneasiness  and  apprehen- 
sion, followed  by  nausea,  diaphoresis,  flushing,  pru- 
ritis,  headache  and  prostration.  More  protracted 
courses  may  include  vomiting  with  hematemesis, 
diarrhea  and  fecal  incontinence  with  hematochezia, 
abdominal  cramps  and  urinary  urgency.  In  the  res- 
piratory type,  there  is  dyspnea  due  to  bronchospasm 
or  laryngeal  edema.  Cough,  wheezing  and  cyanosis 
are  associated  symptoms  with  secondary  hypoxia 


leading  to  vascular  collapse,  coma  or  death.  In 
vascular  anaphylaxis  there  is  primary  circulatory 
collapse  and  shock. 

Anaphylactic  reactions  can  occur  within  seconds 
after  exposure  to  an  antigen.  Death  can  occur  with- 
in minutes.  Most  serious  reactions  occur  within  12 
hours  of  exposure.  Fatal  reactions  usually  begin 
within  minutes  of  exposure.  However,  Barnard  (2) 
reported  a  patient  who  had  temporary  nausea  for 
mintues  after  a  bee  sting  but  became  delirious  and 
died  suddenly  96  hours  later.  He  concluded  that 
"fatal  anaphylactic  reactions  can  be  delayed  for 
days." 

The  course  of  an  anaphylactic  reaction  can  range 
from  rapid  death  to  benign  local  reactions  that  sub- 
side spontaneously.  Reactions  can  be  modified  by 
medical  treatment  (epinephrine,  corticosteroids, 
antihistamines,  intravenous  fluids,  etc.).  Complica- 
tions range  from  death  or  brain  damage  secondary 
to  hypoxia  and/or  hypotension  to  mild  discomfort 
without  sequelae. 

C.  Epidemiology  Present  immunization  recom- 
mendations by  the  Advisory  Committee  of  Immuni- 
zation Practices  and  the  American  Academy  of  Pe- 
diatrics are  for  DTP  vaccine  to  be  given  to  children 
between  the  ages  of  6  weeks  and  6  years  (3).  This  de- 
fines the  age  group  at  risk.  The  incidence  of  ana- 
phylactic reactions  following  DTP  vaccine  is  diffi- 
cult if  not  impossible  to  establish.  In  part,  this  is  be- 
cause a  temporal  relationship  is  not  necessarily  a 
causal  one  (see  Differential  Diagnosis).  Most  esti- 
mates have  been  retrospective  and  neither  the  pop- 
ulation at  risk  nor  the  full  clinical  description  is 
known. 

Edsall  (4)  estimates  "adverse  reactions"  to  occur 
in  1  in  100,000  to  1  in  1,000,000  patients  receiving 
any  number  of  doses  of  DTP  vaccine.  Strom  (5)  esti- 
mates 32  reactions  per  100,000  recipients.  Most  esti- 


mates  have  been  questioned  because  of  the  retro- 
spective nature  and  poor  screening  of  patients  with 
purported  reactions  (6).  Approximately  one-half  of 
all  reactions  are  convulsions.  Six  to  32  percent  are 
potentially  anaphylactic  responses.  Few  of  these  are 
of  a  serious  nature.  Newer  vaccine  preparations  are 
more  purified  and  may  be  associated  with  fewer  side 
affects  (7).  Review  of  the  literature  reveals  four 
cases  of  death  that  can  tentatively  be  attributed  to 
anaphylaxis  (8,9).  Most  reports  of  shock-like  reac- 
tions are  associated  with  no  sequelae.  Cases  of  sud- 
den infant  death  syndrome  (S.I.D.S.)  within  24 
hours  of  immunization  have  been  reported.  Some  of 
these  could  have  been  anaphylactic  reactions.  How- 
ever, it  has  been  argued  that  the  incidence  of  this 
complication  is  no  higher  than  the  background  inci- 
dence of  SIDS  (7).  It  is  unlikely  that  anaphylactic 
reactions  occur  more  frequently  than  1  in  1,000,000 
patients  vaccinated  and  that  fatal  reactions  occur  in 
less  than  10  percent  of  these. 

D.  Pathology  The  pathological  expression  of  ana- 
phylactic reactions  correlates  with  the  clinical  pres- 
entation and  secondary  sequelae.  Major  findings 
are  secondary  to  smooth  muscle  spasm  and  in- 
creased vascular  permeability. 

If  there  were  respiratory  symptoms,  one  finds 
laryngeal  and  upper  respiratory  tract  edema,  bron- 
chospasm  and  secondary  obstructive  emphysema.  If 
primary  vascular  collapse  occurred,  the  pathologic 
examination  will  show  visceral  congestion  secondary 
to  increased  vascular  permeability.  Acute  right 
heart  failure  is  often  found.  Occasionally  eosino- 
philia  of  the  liver,  lung  and  spleen  are  noted  (10). 

E.  Diagnosis  History  and  physical  examination 
rather  than  laboratory  tests  are  of  primary  impor- 
tance in  the  diagnosis  of  anaphylaxis.  There  is 
usually  a  close  temporal  relationship  between  expos- 
ure to  DTP  vaccine  and  the  clinical  symptoms  of 
anaphylaxis.  Objective  signs  of  respiratory  distress 
such  as  stridor  or  wheezing  may  be  noted.  Increased 
pulse  rate  and  decreased  blood  pressure  may  also  be 
found.  Blood  gases  should  be  obtained  but  are  not 
diagnostic.  Occasionally  increased  serum  concen- 
trations of  IgE  are  present.  EKG  abnormalities  are 
occasionally  noted  including  arrhythmias,  ST  seg- 
ment elevation  or  depression,  and  T-wave  flattening 
or  inversion  (11). 

F.  Differential  diagnosis  As  already  noted,  it  is  dif- 
ficult to  establish  the  reliability  of  the  diagnosis  in 
many  reactions  reported  in  the  literature  because  of 


incomplete  clinical  histories.  Frequently  the  best 
one  can  do  is  to  state  that  a  given  reaction  is  consis- 
tent with  anaphylaxis.  It  may  also  be  consistent  with 
other  diagnoses  (i.e. ,  encephalopathy,  SIDS,  etc.). 

England's  Joint  Committee  on  Vaccination  and 
Immunization  reviewed  DTP  vaccine  and  con- 
cluded that,  "the  sudden  onset  of  collapse  .  .  .  may 
be  attributed  to  the  vaccine  ...  as  they  do  not  ap- 
pear to  have  been  observed  after  other  prophylactics 
given  at  the  same  age,  or  in  children  who  have  been 
given  no  vaccine."  (6)  However,  whether  these 
shock-like  reactions  are  anaphylactic  in  nature  is 
moot.  The  Morbidity  and  Mortality  Weekly  Report 
states:  "Vaccines,  such  as  .  .  .  DTP  .  .  .  that  are  de- 
rived from  organisms  grown  in  synthetic  media  are 
frequently  associated  with  local  and  occasionally 
systemic  side  effects,  but  they  do  not  appear  to  be 
allergenic  per  se"  (12).  Edsall  notes  that  shock  may 
represent  a  pharmacologic  reaction  related  to 
adrenergic  block  as  is  seen  experimentally  in  mice 
after  Pertussis  Vaccine  injection  (4).  Pertussis  Vac- 
cine induced  hypoglycemia  can  mimic  vascular  col- 
lapse and  is  important  to  differentiate  for  therapeu- 
tic reasons  (13). 

Anaphylactoid  reactions  can  easily  be  confused 
with  anaphylaxis.  They  are  secondary  to  direct  re- 
lease of  chemical  mediators  (i.e.,  histamine)  with- 
out prior  sensitization  to  the  offending  substance 
and  without  an  antigen-antibody  interaction.  Clin- 
ical symptoms  mimic  those  of  anaphylaxis.  Reac- 
tions to  the  first  dose  of  DTP  vaccine  that  are  consis- 
tent with  anaphylaxis  are  probably  anaphylactoid. 

Inadvertent  intravenous  administration  of  DTP 
vaccine  could  lead  to  a  severe  reaction  that  would 
mimic  anaphylaxis  and  result  in  sudden  collapse. 
Inappropriate  storage  of  DTP  vaccine  with  or  with- 
out bacterial  contamination  could  account  for  fur- 
ther reactions  that  might  appear  similar  to  anaphy- 
lactic reactions  (7).  Sudden  Infant  Death  Syndrome 
(SIDS)  has  already  been  mentioned  as  another  cause 
of  death  that  might  be  attributed  to  anaphylaxis. 
Temporally  related  infections  (croup,  epiglottitis, 
etc.)  could  mimic  anaphylactic  symptoms,  although 
they  would  differ  markedly  on  pathological  exam- 
ination. Encephalopathy,  another  manifestation  of 
DTP  vaccine,  may  also  be  confused  with  anaphylax- 
is. Clinical  course,  fever,  and  cerebrospinal  fluid 
findings  should  help  to  differentiate  this  entity.  Not 
all  case  reports  have  included  sufficient  data  to 
clearly  define  the  type  of  vaccine  reaction.  Anaphy- 
lactic response  to  the  tetanus  or  diphtheria  compo- 


nent  of  the  vaccine  is  apparently  less  common  than 
allergic  responses  to  the  pertussis  component  (14). 

G.  Outcomes  Although,  theoretically,  hypoxic 
brain  damage  can  occur  from  anaphylaxis,  it  has 
not  been  reported.  Madsen  and  Werne,  and  Garrow 
each  describe  two  infants  who  died  after  receiving 
Pertussis  vaccine  (8,9).  The  clinical  histories  are 
compatible  with  anaphylaxis  and  in  the  latter  re- 
port it  is  confirmed  pathologically.  The  outcome 
most  frequently  reported  is  full  recovery. 

With  modern  resuscitative  techniques  one  can 
predict  increased  survival  from  anaphylaxis  while 
expecting  a  small  percentage  of  the  survivors  to  suf- 
fer hypoxic  brain  damage  of  variable  degree. 
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EXHIBIT  1-3  Clinical  event  profile  for  anaphylaxis 

Local  anaphylaxis  \  All  benign  and  self-limited 

due  to  Mild  disease        1.  Urticaria  at  with  Complete  Recovery 

DTPvaccine  injection  site  (local) 


Systemic  anaphylaxis     Mild  disease 


due  to 
DTPvaccine 


Onset  within  seconds  to 
1 2  hours  of  exposure. 
Outcomes  may  be  pre- 
ceded by  a  sense  of  un- 
easiness and  apprehen- 
sion followed  by 
nausea,  diaphoresis, 
flushing,  pruritis,  head- 
ache, and  prostration. 


,1.  Urticaria 
(generalized) 
~2.  Respiratory  distress 

Progression  to  or  pre- 
senting as  moderate 
.disease 

May  be  characterized  by\ 
vomiting  with  hemate- 
mesis,  diarrhea,  and 
fecal  incontinence  with 
hematochezia,  abdomi- 
nal cramps,  and  uri- 
nary urgency.  In  the 
respiratory  type  there 
isdyspneadueto 
bronchospasm  or 
laryngeal  edema. 


Subside  spontaneously/ 
Full  recovery  (within 
minutesto  12hours) 


3.  Shock  with  full  recovery 

^4.  Severe  respiratory 
distress 


Progression  to  or 
presenting  as  se- 
\  were  disease 

Can  include  cough, 
wheezing,  and  cyanosis\ 
associated  with 
secondary  hypoxia. 


.5.  Brain  damage. 

secondary  to  hypoxia 
and/or  hypotension 
(may  result  in 
mental  retardation). 


6.  Death 


'  Identified  by  consulting  physicians  as  the  most  likely  outcome. 


EXHIBIT  I-4 
Resource  utilization  profile 


1 .  Mild  Local  Anaphylaxis  due  to  DTP  Vaccine  resulting  in  Urti- 
caria with  Complete  Recovery. 

Patient  Scenario:  Patient  experiences  a  mild  anaphylactic  reac- 
tion characterized  by  urticaria  lasting  for  2  days  followed  by 
complete  recovery.  (Patient  ages  range  from  6  weeks  to  6 
years.) 

Degree  of  Impairment:  None. 

Acute  Inpatient  Utilization:  None. 

Outpatient  Utilization:  1  physician  visit  to  Pediatrician. 

Chronic  Inpatient  Utilization:  None. 


Resource  utilization  profile 

1.  Mild  Systemic  Anaphylaxis  due  to  DTP  Vaccine  Resulting  in 
Urticaria. 

Patient  Scenario:  Patient  experiences  mild  anaphylactic  reac- 
tion characterized  by  an  attack  of  urticaria  lasting  1 2  hours  and 
resulting  in  full  recovery.  (Patient  ages  range  from  6  weeks  to  6 
years.) 

Degree  of  Impairment:  None. 
Acute  Inpatient  Utilization:  None. 

Outpatient  Utilization:  1  physician  office  visit  to  Pediatrician. 
Chronic  Inpatient  Utilization:  None. 


Resource  utilization  profile 

2.  Mild  Systemic  Anaphylaxis  due  to  DTP  Vaccine  resulting  in 
Respiratory  Distress. 

Patient  Scenario:  Patient  experiences  mild  anaphylactic  reac- 
tion characterized  by  a  mild  attack  of  respiratory  distress 
which  lasts  2  hours  and  results  in  complete  recovery.  (Patients 
are  between  the  ages  of  6  weeks  and  6  years.) 

Acute  Inpatient  Utilization:  None. 

Outpatient  Utilization: 

•  Emergency  department  visit. 

•  1  physician  office  visit  with  Pediatrician. 

•  Drug  Therapy: 
Epinephrine. 
Antihistamines. 

Chronic  Inpatient  Utilization:  None. 


Resource  utilization  profile 

3.  Moderate  Systemic  Anaphylaxis  due  to  DTP  Vaccine  result- 
ing in  Shock. 

Patient  Scenario:  Patient  experiences  moderate  anaphylaxis 
resulting  in  shock.  Recovery  is  complete  within  a  period  of  2 
days.  (Patient  ages  range  from  6  weeks  to  6  years). 

Degree  of  Impairment:  100  percent  for  2  days.  (Estimate  based 
on  category  of  Mental  Deterioration,  Pronounced,  which  is 
rated  100  percent  in  the  Labor  Code  of  the  State  of  California.) 


Acute  Inpatient  Utilization: 

•  Admission  to  the  Emergency  Department  via  paramedic  res- 
cue. 

•  Length  of  Stay:  2  days.  (Estimate  based  on  severity  of  dis- 
ease. Average  length  of  stay  is  2.2  days  with  a  Standard  Devia- 
tion of  2.0  and  a  Range  of  6.0.  The  Median  is  1.0  days.)* 

•  2consults  with  Pediatrician. 

•  1  consult  with  Infectious  Disease  Specialist. 

•  Attending  physician  visits  daily:  Pediatrician. 

•  Intensive  Care  for  1  day,  then  Routine  Care  for  1  day. 

•  Special  Equipment: 
Respirator. 

•  Drug  Therapy: 
Corticosteroids. 
Antihistamines. 
Epinephrine. 
Intravenous  Fluids. 

Outpatient  Utilization: 

•  1  office  visit  to  Pediatrician. 
Chronic  Inpatient  Utilization:  None. 


Resource  utilization  profile 

4.  Moderate  Systemic  Anaphylaxis  due  to  DTP  Vaccine  result- 
ing in  Severe  Respiratory  Distress  with  Full  Recovery. 

Patient  Scenario:  Patient  experiences  moderate  anaphylaxis 
resulting  in  severe  respiratory  distress.  Recovery  is  complete 
within  a  period  of  3  days.  (Patient  ages  range  from  6  weeks  to  6 
years.) 

Degree  of  Impairment:  100  percent  for  3  days.  (Estimate  based 
on  category  of  Chronic  Affections  of  the  Pulmonary  Tissues, 
Pronounced,  which  is  rated  100  percent  in  the  Labor  Code  of 
the  State  of  California.) 

Acute  Inpatient  Utilization: 

•  Admission  to  the  Emergency  Department  via  paramedic  res- 
cue for  resuscitation. 

•  Length  of  Stay:  5  days.  (Estimate  based  on  severity  of  dis- 
ease. Average  length  of  stay  is  2.2  days  with  a  Standard  Devia- 
tion of  2.0  days  and  a  Range  of  6.0.  The  Median  is  1 .0  days.)* 

•  Intensive  Care  for  2  days,  then  routine  care  for  3  days. 

•  1  consult  with  a  Pediatric  Pulmonary  Disease  Specialist. 

•  1  consult  with  Infectious  Disease  Specialist. 

•  Attending  physician  visits  daily:  Pediatrician. 

•  Drug  Therapy: 
Corticosteroids. 
Antihistamines. 
Epinephrine. 
Intravenous  Fluids. 

Outpatient  Utilization: 

•  1  office  visit  to  a  Pediatrician. 

Chronic  Inpatient  Utilization:  None. 


Resource  utilization  profile 

5.  Severe  Systemic  Anaphylaxis  due  to  DTP  Vaccine  resulting 
in  Brain  Damage. 

Patient  Scenario:  Patient  experiences  severe  anaphylactic  re- 
action resulting  in  brain  damage  secondary  to  hypoxia  and/or 
hypotension.  Permanent  mental  retardation  follows.  (Patient 
ages  range  from  6  weeks  to  6  years.) 

Degree  of  Impairment:  75  percent  for  life.  (Estimate  based  on 
category  of  Severe  Mental  Deterioration  which  is  rated  75  per- 
cent in  the  Labor  Code  of  the  State  of  California.) 

Acute  Inpatient  Utilization: 

•  Admission  to  the  Emergency  Department  via  paramedic  res- 
cue for  resuscitation. 

•  Length  of  Stay:  21  days.  (Estimate  based  on  severity  of  dis- 
ease. Average  length  of  stay  is  2.2  days  with  a  Standard  Devia- 
tion of  2.0  days  and  a  Range  of  6.0.  The  Median  is  1 .0  days.)* 


•  Intensive  Care  for  5  days,  then  routine  care  for  duration  of 
length  of  stay. 

•  1  consult  with  a  Respiratory  Specialist. 

•  1  consult  with  Infectious  Disease  Specialist. 

•  1  consult  with  an  Allergist. 

•  3consults  with  a  Neurologist. 

•  Attending  physician  visits  daily:  Pediatrician. 

•  Respiratory  Therapy: 
Mechanical  ventilation  for  2  days. 

Intermittent  Positive  Pressure  Breathing  (IPPB)  2  times  per 
day  for  one  week. 

•  Physical  Therapy/Occupational  Therapy: 
Postural  Drainage  2  times  per  day  for  one  week. 
Diversional  and  play  activities  by  Occupational  Therapist 
daily  for  duration  of  length  of  stay. 


*  As  is  explained  more  fully  in  the  text  of  the  full  report,  the  LOS  is  estimated  on 
the  basis  of  CHAMP  data  for  the  period  1976-78.  In  this  particular  case  it  should  be 
noted  that  the  severity  of  the  disease  resulted  in  the  LOS  estimate  being  substan- 
tially greater  than  the  LOS  indicated  in  the  records  of  patients  (with  less  severe  out- 
comes) comprising  theCHAMPfiles. 

Resource  utilization  profile 

•  Drug  Therapy: 
Corticosteroids. 
Antihistamines. 
Epinephrine. 
Intravenous  fluids. 

Outpatient  Utilization: 

•  Physician  office  visits  to  Pediatrician  1  time  per  month  for  6 
months,  then  2  times  per  year  until  age  18,  then  1  visit  to  Pri- 
mary Care  Specialist  per  year  for  life. 

•  Special  schooling  for  the  mentally  retarded  (including 
Speech  Therapy  2  times  per  week)  until  age  15. 

•  Occupational  Therapy  including  family  instruction  and  child 
instruction  in  self  care,  dressing  and  feeding,  1  time  per  week 
for  1  month. 

•  Physical  Therapy  2  times  per  week  for  gait  training,  exercise, 
and  family  instruction  for  3  months. 

•  Visiting  nurse  home  visits  1  time  per  month  for  1  year. 
Chronic  Inpatient  Utilization: 

•  Domiciliary  facility  from  age  15  to  life. 


Resource  utilization  profile 

6.  Severe  Systemic  Anaphylaxis  due  to  DTP  Vaccine  resulting 
in  Death. 

Patient  Scenario:  Patient  experiences  severe  anaphylactic  re- 
action resulting  in  death.  (Patients  are  between  the  ages  of  6 
weeks  and  6  years.) 

Degree  of  Impairment:  100  percent  until  death.  (Estimate  based 
on  category  of  Pronounced  Mental  Deterioration  which  is  rated 
100  percent  in  the  Labor  Code  of  the  State  of  California.) 
Acute  Inpatient  Utilization: 

•  Admission  to  the  Emergency  Room  via  paramedic  rescue. 

•  Efforts  to  resuscitate  patient  are  unsuccessful  in  Emergen- 
cy Room. 

Outpatient  Utilization: 

•  Parental  follow-up  and  counseling  (10  visits). 


Exhibit  1-5 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(2.5%  discount  rate) 


Males 


Hospital 
cate 

Physician  fees 
Inpatient  Outpatient 

Drugs 

Home 
modificat. 

Physical 
&  occup. 
therapy 

Spec.  ed. 

and 
sp.  ther. 

Long-term 
care 

Home 
care 

Equipment 

Total 
direct 
costs 
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0. 
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0. 
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0. 
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0. 
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40-44 
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0. 
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0. 
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0. 
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Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(2.5%  discount  rate) 


Females 


Physician  tees  ,    ,  , 

  Physical  Spec.  ed.  Total 

HosP"a/         :       i             7       '  Dru9S          Wome        &  occup.          and  Long-term  Home       Equipment  direct 

care           inpatient         Outpatient  moditicat      therapy  sp.ther.           care  care  costs 


<1 
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0. 

6336. 
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0. 
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0. 
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Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(6.0%  discount  rate) 


Males 


26 


Hospital 
care 

Physician  lees 
Inpatient  Outpatient 

Drugs 

Home 
modificdt. 

Physical 
&occup. 
therapy 

Spec.  ed. 

and 
sp.  ther 

Long-term 

Home 
csre 

Equipment 

Total 
direct 
costs 

<1 

12000. 

2362. 
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0. 

4000. 

11027. 

6441. 

6336. 

7^m 

9(19*39 

Dot  / 0. 

5-9 

9060. 

2362. 

1504. 

0. 

4000. 

11027. 

8106. 

6336. 

7246. 

90074 

oy/  10. 

10-14 

9060. 

2362. 

1482. 

0. 

4000. 

11027. 

5898. 

6336. 

7144. 

1Q7ftfi 

o/uy4. 

15-19 

9103. 

toy/. 

1 400. 

0. 

4000. 

11027. 

2370. 

6336. 

70*37 

I  UJ  1  . 

1QARA 

Dot  1 

20-24 

9103. 

2397. 

1432. 

0. 

4000. 

11027. 

192. 

6336. 

6921. 

25-29 

9103. 

2397. 

1398. 

0. 

4000. 

11027. 

o. 

6336. 

6766. 

1H71Q 

30-34 

9103. 

2397. 

1352. 

0. 

4000. 

11027. 

0. 

6336. 

6555. 

18125. 

58896. 

35-39 

9103. 

2397. 

1293. 

0. 

4000. 

11027. 

0. 

6336. 

6289. 

17374. 

57819. 

40-44 

9103. 

2397. 

1223. 

0. 

4000. 

11027. 

0. 

6336. 

5967. 

16467. 

56520. 

45-49 

9103. 

2397. 

1141. 

0. 

4000. 

11027. 

0. 

6336. 

5595. 

15416. 

55014. 

50-54 

9103. 

2397. 

1049. 

0. 

4000. 

11027. 

0. 

6336. 

5176. 

14235. 

53322. 

55-59 

9103. 

2397. 

948. 

0. 

4000. 

11027. 

0. 

6336. 

4719. 

12947. 

51477. 

60-64 

9103. 

2397. 

845. 

0. 

4000. 

11027. 

0. 

6336. 

4249. 

11622. 

49579. 

65-69 

8640. 

2397. 

737. 

0. 

4000. 

11027. 

0. 

6336. 

3759. 

10240. 

47135. 

70-74 

8640. 

2397. 

632. 

0. 

4000. 

11027. 

0. 

6336. 

3283. 

8898. 

45213. 

75-79 

8640. 

2397. 

538. 

0. 

4000. 

11027. 

0. 

6336. 

2855. 

7691. 

43484. 

80-84 

8640. 

2397. 

455. 

0. 

4000. 

11027. 

0. 

6336. 

2477. 

6623. 

41954. 

85  + 

8640. 

2397. 

341. 

0. 

4000. 

11027. 

0. 

6336. 

1958. 

5160. 

39858. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(6.0%  discount  rate) 


Females 


Hospital 
care 

Physician  tees 
Inpatient  Outpatient 

Drugs 

Home 
moditicat. 

Physical 
S  occup. 
therapy 

Spec.  ed. 

and 
sp.  ther. 

Long-term 
care 

Home 
care 

Equipment 

Total 
direct 
costs 

<1 

12000. 

2362. 

1546. 

0. 

4000. 

11027. 

4896. 

6336. 

7437. 

20610. 

70214. 

1-2 

9060. 

2362. 

1544. 

0. 

4000. 

11027. 

5351. 

6336. 

7429. 

20588. 

67697. 

3-4 

9060. 

2362. 

1541. 

0. 

4000. 

11027. 

6447. 

6336. 

7415. 

20549. 

68737. 

5-9 

9060. 

2362. 

1534. 

0. 

4000. 

11027. 

8110. 

6336. 

7381. 

20454. 

70264. 

10-14 

9060. 

2362. 

1520. 

0. 

4000. 

11027. 

5901. 

6336. 

7318. 

20277. 

67801. 

15-19 

9103. 

2397. 

1503. 

0. 

4000. 

11027. 

2370. 

6336. 

7243. 

20064. 

64043. 

20-24 

9103. 

2397. 

1483. 

0. 

4000. 

11027. 

192. 

6336. 

7149. 

19798. 

61484. 

25-29 

9103. 

2397. 

1455. 

0. 

4000. 

11027. 

0. 

6336. 

7025. 

19448. 

60791. 

30-34 

9103. 

2397. 

1420. 

0. 

4000. 

11027. 

0. 

6336. 

6865. 

18998. 

60146. 

35-39 

9103. 

2397. 

1376. 

0. 

4000. 

11027. 

0. 

6336. 

6665. 

18434. 

59338. 

40-44 

9103. 

2397. 

1323. 

0. 

4000. 

11027. 

0. 

6336. 

6423. 

17752. 

58360. 

45-49 

9103. 

2397. 

1259. 

0. 

4000. 

11027. 

0. 

6336. 

6135. 

16939. 

57196. 

50-54 

9103. 

2397. 

1184. 

0. 

4000. 

11027. 

0. 

6336. 

5793. 

15976. 

55817. 

55-59 

9103. 

2397. 

1097. 

0. 

4000. 

11027. 

0. 

6336. 

5397. 

14860. 

54217. 

60-64 

9103. 

2397. 

998. 

0. 

4000. 

11027. 

0. 

6336. 

4947. 

13589. 

52398. 

65-69 

8640. 

2397. 

882. 

0. 

4000. 

11027. 

0. 

6336. 

4420. 

12104. 

49807. 

70-74 

8640. 

2397. 

761. 

0. 

4000. 

11027. 

0. 

6336. 

3869. 

10549. 

47579. 

75-79 

8640. 

2397. 

646. 

0. 

4000. 

11027. 

0. 

6336. 

3346. 

9073. 

45465. 

80-84 

8640. 

2397. 

543. 

0. 

4000. 

11027. 

0. 

6336. 

2878. 

7754. 

43575. 

85  + 

8640. 

2397. 

406. 

0. 

4000. 

11027. 

0. 

6336. 

2254. 

5996. 

41056. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(10.0%  discount  rate) 


Males 


Hospitsl 

Physician  fees 

Dru 
rugs 

Home 
modificst 

Physical 

Spec.  ed. 

Total 

IftfJallttlll 

\JUlfJalictil 

&occup. 

th  o  ra  n  \j 
HI  CI  ofJy 

and 

co  fh&r 

<>fJ    I  f ICI  . 

Long-term 

Home 

Equipment 

direct 

<1 

12000 

2362. 

984. 

o. 

4000. 

11027. 

3511. 

6336. 

4881. 

13403. 

58504. 

1-2 

9060 

2362. 

983. 

o. 

4000. 

11027. 

4060. 

6336. 

4879. 

13397. 

56104. 

3-4 

9060 

2362. 

982. 

o. 

4000. 

11027. 

5348. 

6336. 

4874. 

13383. 

57372. 

5-9 

9060 

2362. 

979. 

0. 

4000. 

11027. 

7415. 

6336. 

4859. 

13341. 

59379. 

10-14 

9060 

2362. 

972. 

0. 

4000. 

11027. 

5692. 

6336. 

4828. 

13253. 

57529. 

15-19 

9103 

2397. 

965. 

0. 

4000. 

11027. 

2365. 

6336. 

4798. 

13169. 

54161. 

20-24 

9103 

2397. 

959. 

o. 

4000. 

11027. 

192. 

6336. 

4770. 

13091. 

51876. 

25-29 

9103 

2397. 

950. 

0. 

4000. 

11027. 

o. 

6336. 

4727. 

12968. 

51508. 

30-34 

9103 

2397. 

934. 

0. 

4000. 

11027. 

0. 

6336. 

4655. 

12767. 

51219. 

35-39 

9103. 

2397. 

911. 

0. 

4000. 

11027. 

0. 

6336. 

4552. 

12477. 

50803. 

40-44 

9103. 

2397. 

881. 

0. 

4000. 

11027. 

0. 

6336. 

4414. 

12088. 

50246. 

45-49 

9103. 

2397. 

843. 

0. 

4000. 

11027. 

0. 

6336. 

4240. 

11595. 

49540. 

50-54 

9103. 

2397. 

796. 

0. 

4000. 

11027. 

0. 

6336. 

4026. 

10992. 

48677. 

55-59 

9103. 

2397. 

740. 

0. 

4000. 

11027. 

0. 

6336. 

3773. 

10280. 

47656. 

60-64 

9103. 

2397. 

679. 

0. 

4000. 

11027. 

0. 

6336. 

3496. 

9496. 

46534. 

65-69 

8640. 

2397. 

610. 

0. 

4000. 

11027. 

0. 

6336. 

3183. 

8614. 

44807. 

70-74 

8640. 

2397. 

539. 

0. 

4000. 

11027. 

0. 

6336. 

2858. 

7699. 

43496. 

75-79 

8640. 

2397. 

471. 

0. 

4000. 

11027. 

0. 

6336. 

2550. 

6831. 

42253. 

80-84 

8640. 

2397. 

408. 

0. 

4000. 

11027. 

0. 

6336. 

2266. 

6031. 

41105. 

85  + 

8640. 

2397. 

316. 

0. 

4000. 

11027. 

0. 

6336. 

1847. 

4848. 

39412. 

Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  costs  summary 
(10.0%  discount  rate) 


Females 


Hospital 
care 

Physician  fees 

Drugs 

Home 
modificat. 

Physical 

Spec,  ed 

Total 

Inpatient 

Outpatient 

&  occup. 
therapy 

and 
sp.  ther. 

Long-term 
care 

Home 
care 

Equipment 

direct 
costs 

<1 

12000. 

2362. 

988. 

0. 

4000. 

11027. 

3516. 

6336. 

4902. 

13462. 

58592. 

1-2 

9060. 

2362. 

988. 

0. 

4000. 

11027. 

4065. 

6336. 

4902. 

13462. 

56202. 

3-4 

9060. 

2362. 

988. 

0. 

4000. 

11027. 

5353. 

6336. 

4901. 

13459. 

57485. 

5-9 

9060. 

2362. 

987. 

0. 

4000. 

11027. 

7419. 

6336. 

4895. 

13442. 

59527. 

10-14 

9060. 

2362. 

984. 

0. 

4000. 

11027. 

5694. 

6336. 

4881. 

13403. 

57747. 

15-19 

9103. 

2397. 

980. 

0. 

4000. 

11027. 

2365. 

6336. 

4864. 

13357. 

54430. 

20-24 

9103. 

2397. 

975. 

0. 

4000. 

11027. 

192. 

6336. 

4843. 

13296. 

52169. 

25-29 

9103. 

2397. 

968. 

0. 

4000. 

11027. 

0. 

6336. 

4810. 

13204. 

51845. 

30-34 

9103. 

2397. 

957. 

0. 

4000. 

11027. 

0. 

6336. 

4762. 

13068. 

51650. 

35-39 

9103. 

2397. 

943. 

0. 

4000. 

11027. 

0. 

6336. 

4695. 

12878. 

51378. 

40-44 

9103. 

2397. 

923. 

0. 

4000. 

11027. 

0. 

6336. 

4606. 

12627. 

51019. 

45-49 

9103. 

2397. 

898. 

0. 

4000. 

11027. 

0. 

6336. 

4490. 

12302. 

50553. 

50-54 

9103. 

2397. 

865. 

0. 

4000. 

11027. 

0. 

6336. 

4341. 

11881. 

49949. 

55-59 

9103. 

2397. 

823. 

0. 

4000. 

11027. 

0. 

6336. 

4152. 

11347. 

49185. 

60-64 

9103. 

2397. 

772. 

0. 

4000. 

11027. 

0. 

6336. 

3917. 

10685. 

48237. 

65-69 

8640. 

2397. 

704. 

0. 

4000. 

11027. 

0. 

6336. 

3611. 

9822. 

46537. 

70-74 

8640. 

2397. 

627. 

0. 

4000. 

11027. 

0. 

6336. 

3261. 

8835. 

45124. 

75-79 

8640. 

2397. 

549. 

0. 

4000. 

11027. 

0. 

6336. 

2906. 

7833. 

43687. 

80-84 

8640. 

2397. 

475. 

0. 

4000. 

11027. 

0. 

6336. 

2569. 

6883. 

42326. 

85  + 

8640. 

2397. 

369. 

0. 

4000. 

11027. 

0. 

6336. 

2086. 

5522. 

40377. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Indirect  costs 


Males 


Earning  loss  yrO 


P.  V.  lifetime  earnings  loss 


Duration 
ot 

work  loss 


Total  earnings  loss 


Loss  in 
liscal 
earnings 


Discount 


<1    260. 

1-2    260. 

3-4    260. 

5-9    260. 

10-14    260. 

15-19    260. 

20-24    260. 

25-29    260. 

30-34    260. 

35-39    260. 

40-44    260. 

45-49    260. 

50-54    260. 

55-59    260. 

60-64    260. 

65-69    260. 

70-74    260. 

75-79    260. 

80-84    260. 

85+    260. 


0. 

0. 
0. 
0. 
0. 

2200. 

9172. 
17768. 
21354. 
22754. 
23696. 
24396. 
22859. 
19927. 
15735. 

5213. 

2717. 

1403. 
727. 
371. 


Percent 

rate 

disability 

2.5% 

100. 

686888. 

100. 

681317. 

100. 

681317. 

100. 

696011. 

100. 

713968. 

100. 

730788. 

100. 

727810. 

100. 

686453. 

100. 

611819. 

100. 

522865. 

100. 

427290. 

100. 

327547. 

100. 

229638. 

100. 

141677. 

100. 

69018. 

100. 

25916. 

100. 

11741. 

100. 

5203. 

100. 

2334. 

100. 

893. 

Discount  Discount         Discount  Discount  Discount 

rate  rate  rate  rate  rate 

6-0%  10.0%  2.5%  6.0%  100% 


189363. 
189889. 
189889. 
230248. 
280845. 
337678. 
385220. 
401588. 
386033. 
353262. 
308378. 
251599. 
186799. 
121640. 

61911. 

22966. 

10591. 
4781. 
2193. 
892. 


55096. 

55646. 

55646. 

81497. 
120063. 
171708. 
223786. 
254369. 
258778. 
249239. 
229281. 
197148. 
153926. 
105472. 

56236. 

20522. 
9626. 
4415. 

2063. 
893. 


686888. 
681317. 
681317. 
696011. 
713968. 
732988. 
736982. 
704221. 
633173. 
545619. 
450986. 
351943. 
252497. 
161604. 

84753. 

31129. 

14458. 
6606. 
3061. 
1264. 


189363. 
189889. 
189889. 
230248. 
280845. 
339878. 
394392. 
419356. 
407387. 
376016. 
332074. 
275995. 
209658. 
141567. 

77646. 

28179. 

13308. 
6184. 
2920. 
1263. 


55096. 

55646. 

55646. 

81497. 
120063. 
173908. 
232958. 
272137. 
280132. 
271993. 
252977. 
221544. 
176785. 
125399. 

71971. 

25735. 

12343. 
5818. 
2790. 
1264. 


Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Indirect  costs 


Females 


Earning  loss  yrO 


Duration 
ot 

work  loss 


Loss  in 
liscal 
earnings 


<1    260.  0. 

1-2    260.  0. 

3-4    260.  0 

5-9    260.  0. 

10-14    260.  0 

15-19    260.  2413. 

20-24    260.  9059. 

25-29    260.  14873. 

30-34    260.  14910. 

35-39    260.  14819. 

40-44    260.  14129. 

45-49    260.  13773. 

50-54    260.  13023. 

55-59    260.  11858. 

60-64    260.  9321. 

65-69    260.  4664. 

70-74    260.  2971. 

75-79    260.  1894. 

80-84    260.  1084. 

85+    260.  643. 


P.  V.  lifetime  earnings  loss 


Total  earnings  loss 


Percent 
disability 


100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 


Discount 
rate 
2.5% 


Discount 
rate 
6.0% 


492381. 
497307. 
497307. 
504945. 
518016. 
525698. 
511998. 
466031. 
404313. 
341483. 
279804. 
220161. 
162575. 
108789. 

62942. 

32970. 

17991. 
9067. 
4381. 
1731. 


140891. 
142327. 
142327. 
172637. 
210299. 
250271. 
275606. 
271505. 
249545. 
222948. 
193262. 
161002. 
125524. 

88108. 

52605. 

27790. 

15613. 
8106. 
4054. 
1731. 


Discount 
rate 
10.0% 


43601. 

44216. 

44216. 

64788. 

95335. 
134318. 
166623. 
175397. 
166865. 
154788. 
139701. 
121765. 

99428. 

72925. 

44879. 

23757. 

13680. 
7287. 
3752. 
1731. 


Discount  Discount  Discount 

'ate  rate  rate 

2.5%  6.0%  10.0% 


492381. 
497307. 
497307. 
504945. 
518016. 
528111. 
521057. 
480904. 
419223. 
356302. 
293933. 
233934. 
175598. 
120647. 

72263. 

37634. 

20962. 

10961. 
5465. 
2374. 


140891. 
142327. 
142327. 
172637. 
210299. 
252684. 
284665. 
286378. 
264455. 
237767. 
207391. 
174775. 
138547. 

99966. 

61926. 

32454. 

18584. 

10000. 
5138. 
2374. 


43601. 

44216. 

44216. 

64788. 

95335. 
136731. 
175682. 
190270. 
181775. 
169607. 
153830. 
135538. 
112451. 

84783. 

54200. 

28421. 

16651. 

9181. 

4836. 

2374. 


Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Indirect/direct  cost  comparison 


2.5%  6.0%  70.0% 

Direct  Indirect  Direct  Indirect  Direct  Indirect 

Male         Female  Male         Female  Male         Female  Male         Female  Male         Female  Male  Female 


<1  . . 

.  96920. 

99366. 

686888. 

492381. 

69828. 

70214. 

189363. 

140891. 

58504. 

58592. 

55096. 

43601. 

1-2. . . 

.  93793. 

96323. 

681317. 

497307. 

67281. 

67697. 

189889. 

142327. 

56104. 

56202. 

55646. 

44216. 

3-4.  .  . 

.  93940. 

96587. 

681317. 

497307. 

68278. 

68737. 

189889. 

142327. 

57372. 

57485. 

55646. 

44216. 

5-9.  .  . 

.  93823. 

96686. 

696011. 

504945. 

69715. 

70264. 

230248. 

172637. 

59379. 

59527. 

81497. 

64788. 

10-14.  . 

.  89080. 

92276. 

713968. 

518016. 

67094. 

67801 . 

280845. 

210299. 

57529. 

57747. 

120063. 

95335. 

15-19.  . 

.  83400. 

86831. 

732988. 

528111. 

63212. 

64043. 

339878. 

252684. 

54161. 

54430. 

173908. 

136731. 

20-24.  . 

.  79095. 

82669. 

736982. 

521057. 

60565. 

61484. 

394392. 

284665. 

51876. 

52169. 

232958. 

175682. 

fo4ob. 

oU24y. 

704221 . 

480904. 

59746. 

60791. 

419356. 

286378. 

51508. 

51845. 

272137. 

190270. 

30-34,  . 

.  73720. 

77762. 

633173. 

419223. 

58896. 

60146. 

407387. 

264455. 

51219. 

51650. 

280132. 

181775. 

35-39.  . 

.  70668. 

75028. 

545619. 

356302. 

57819. 

59338. 

376016. 

237767. 

50803. 

51378. 

271993. 

169607. 

40-44.  . 

67397. 

72079. 

450986. 

293933. 

56520. 

58360. 

332074. 

207391. 

50246. 

51019. 

252977. 

153830. 

45-49.  . 

63989. 

68934. 

351943. 

233934. 

55014. 

57196. 

275995. 

174775. 

49540. 

50553. 

221544. 

135538. 

50-54.  . 

60522. 

65603. 

252497. 

175598. 

53322. 

55817. 

209658. 

138547. 

48677. 

49949. 

176785. 

112451. 

55-59. . 

57075. 

62127. 

161604. 

120647. 

51477. 

54217. 

141567. 

99966. 

47656. 

49185. 

125399. 

84783. 

60-64.  . 

53801. 

58558. 

84753. 

72263. 

49579. 

52398. 

77646. 

61926. 

46534. 

48237. 

71971. 

54200. 

65-69.  . 

50196. 

54372. 

31129. 

37634. 

47135. 

49807. 

28179. 

32454. 

44807. 

46537. 

25735. 

28421. 

70-74. . 

47359. 

50819. 

14458. 

20962. 

45213. 

47579. 

13308. 

18584. 

43496. 

45124. 

12343. 

16651. 

75-79.  . 

44950. 

47689. 

6606. 

10961. 

43484. 

45465. 

6184. 

10000. 

42253. 

43687. 

5818. 

9181. 

80-84. . 

42918. 

45062. 

3061. 

5465. 

41954. 

43575. 

2920. 

5138. 

41105. 

42326. 

2790. 

4836. 

85  +  .  . 

40338. 

41817. 

1264. 

2374. 

39858. 

41056. 

1263. 

2374. 

39412. 

40377. 

1264. 

2374. 

Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Total  costs 


Males  Females 


2-5%  6.0%  70.0%  2.5%  6.0%  10.0% 


<1    783808.  259191. 

1-2    775110.  257170. 

3-4    775257.  258166. 

5-9    789835.  299963. 

10-14    803049.  347939. 

15-19    816389.  403090. 

20-24    816077.  454957. 

25-29    780706.  479101. 

30-34    706893.  466283. 

35-39    616287.  433835. 

40-44    518382.  388594. 

45-49    415933.  331009. 

50-54    313019.  262980. 

55-59    218679.  193043. 

60-64    138554.  127225. 

65-69    81325.  75315. 

70-74    61817.  58521. 

75-79    51557.  49668. 

80-84    45978.  44874. 

85+    41602.  41121. 


113600. 

591747. 

211105. 

102193. 

111750. 

593630. 

210023. 

100418. 

113018. 

593895. 

211063. 

101701. 

140876. 

601631. 

242901. 

124315. 

177592. 

610292. 

278099. 

153081. 

228069. 

614942. 

316727. 

191160. 

284834. 

603727. 

346149. 

227851. 

323645. 

561153. 

347169. 

242115. 

331351. 

496985. 

324602. 

233425. 

322796. 

431330. 

297105. 

220985. 

303222. 

366011. 

265752. 

204848. 

271084. 

302869. 

231970. 

186091. 

225462. 

241200. 

194364. 

162401. 

173055. 

182774. 

154183. 

133968. 

118505. 

130821. 

114324. 

102437. 

70542. 

92005. 

82261. 

74958. 

55839. 

71781. 

66163. 

61775. 

48070. 

58650. 

55465. 

52868. 

43895. 

50527. 

48713. 

47163. 

40675. 

44190. 

43430. 

42751. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  hospital  care 


Males 


30 


Age 

Present  value  ol  future  costs 

Total  costs 

Cos* 
yrs  0  +  7 

2.5% 

6% 

70% 

2.5% 

6% 

10% 

<1  

12000. 

0. 

0. 

0. 

12000. 

12000. 

1-2  

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

3-4  

9060. 

0. 

0. 

0. 

9060. 

9060. 

QOfif) 

5-9  

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

10-14   

9060. 

0. 

0. 

0. 

9060. 

9060. 

QOfif) 

15-19   

9103. 

0. 

0. 

0. 

9103. 

9103. 

Qim 

20-24   

9103. 

0. 

0. 

0. 

9103. 

9103. 

25-29   

9103. 

0. 

0. 

0. 

9103. 

9103. 

Qifn 

O  1 VJO. 

30-34   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

35-39   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

40-44 

9103 

n 

u. 

u. 

U. 

yiuo. 

9103. 

9103. 

45-49   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

50-54   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

55-59   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

60-64   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

65-69   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

70-74   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

75-79   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

80-84   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

85+  

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  hospital  care 


Females 


Age 

Cosf 
in 

yrs0  +  1 

Present  value  of  future  costs 

Total  costs 

25% 

6% 

70% 

2.5% 

6% 

70% 

<1  

12000. 

0. 

0. 

0. 

12000. 

12000. 

12000. 

1-2  

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

3-4  

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

5-9  

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

10-14   

9060. 

0. 

0. 

0. 

9060. 

9060. 

9060. 

15-19   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

20-24   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

25-29   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

30-34   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

35-39   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

40-44   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

45-49   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

50-54   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

55-59   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

60-64   

9103. 

0. 

0. 

0. 

9103. 

9103. 

9103. 

65-69   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

70-74   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

75-79   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

80-84   

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

85+  

8640. 

0. 

0. 

0. 

8640. 

8640. 

8640. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  inpatient  physician  fees  (specialist) 


Males 


Present  value  of  future  costs  Total  costs 


Cost 

Age 

In 

yrs0+  1 

2.5% 

6% 

10% 

2.5% 

6% 

70% 

<1 

1827. 

0. 

0. 

0. 

1627. 

1827. 

1827. 

1-2 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

3-4 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

5-9 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

10-14 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

15-19 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

20-24 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

25-29 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

30-34 

1827 

0. 

o. 

0. 

1827. 

1827. 

1827. 

35-39 

1827. 

0. 

6. 

o! 

1827. 

1827. 

1827. 

40-44 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

45-49 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

50-54 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

55-59  . 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

60-64 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

65-69 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

70-74 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

75-79 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

80-84 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

85  + 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category: 

inpatient  physician  fees  (specialist) 

Females 

Present  value  ol  future  costs 

Total  costs 

Cost 

Age 

in 

yrs0+  1 

2.5% 

6% 

10% 

2.5% 

6% 

10% 

<1 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

1-2 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

3-4 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

5-9 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

10-14 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

15-19 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

20-24 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

25-29 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

30-34 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

35-39 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

40-44 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

45-49 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

50-54 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

55-59 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

60-64 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

65-69 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

70-74 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

75-79 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

80-84 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

85+- 

1827. 

0. 

0. 

0. 

1827. 

1827. 

1827. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  inpatient  physician  fees  (non-spec.) 


Males 


32 


Age 

Cost 
in 

yrs  0+1 

Present  vdlue  of  future  costs 

Total  costs 

2.5% 

6% 

10% 

2.5% 

6% 

10% 

<-) 

OOO. 

U. 

U. 

0. 

535. 

535. 

535. 

1-? 

OoO. 

U. 

0. 

0. 

535. 

535. 

535. 

r>_A 

ooo. 

U. 

0. 

0. 

535. 

535. 

535. 

e;_q 

lis; 
ooo. 

U. 

0. 

0. 

535. 

535. 

535. 

10-14 

ooo. 

U. 

0. 

0. 

535. 

535. 

535. 

<^7n 

U. 

0. 

0. 

570. 

570. 

570. 

<^7n 

U. 

0. 

0. 

570. 

570. 

570. 

H7n 
Of  u. 

U. 

0. 

0. 

570. 

570. 

570. 

Of  u. 

U. 

0. 

0. 

570. 

570. 

570. 

35-39 

J'U. 

U. 

U. 

0. 

570. 

570. 

570. 

40-44   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

45-49   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

50-54   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

55-59   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

60-64   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

65-69   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

70-74   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

75-79   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

80-84   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

85+  

570. 

0. 

0. 

0. 

570. 

570. 

570. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  inpatient  physician  fees  (non-spec.) 


Females 


Age 

Cost 
in 

yrs0+  1 

Present  value  ol  future  costs 

Total  costs 

2.5% 

6% 

70% 

2.5% 

6% 

10% 

<1  

535. 

0. 

0. 

0. 

535. 

535. 

535. 

1-2  

535. 

0. 

0. 

0. 

535. 

535. 

535. 

3-4  

535. 

0. 

0. 

0. 

535. 

535. 

535. 

5-9  

535. 

0. 

0. 

0. 

535. 

535. 

535. 

10-14   

535. 

0. 

0. 

0. 

535. 

535. 

535. 

15-19   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

20-24   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

25-29   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

30-34   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

35-39   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

40-44   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

45-49   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

50-54   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

55-59   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

60-64   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

65-69   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

70-74   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

75-79   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

80-84   

570. 

0. 

0. 

0. 

570. 

570. 

570. 

85+  

570. 

0. 

0. 

0. 

570. 

570. 

570. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  outpatient  physician  fees  (specialist) 


Males 


Present  value  of  future  costs  Total  costs 


Cost 

Age  in 


yrs0  +  1 

2.5% 

6% 

10% 

2.5% 

6% 

10% 

<1  

114. 

2788. 

1411. 

870. 

2902. 

1525. 

984. 

1-2  

114. 

2763. 

1408. 

869. 

2877. 

1522. 

983. 

3-4  

114. 

2728. 

1402. 

868. 

2842. 

1516. 

982. 

5-9  

114. 

2660. 

1390. 

865. 

2774. 

1504. 

979. 

10-14   

114. 

2553. 

1368. 

858. 

2667. 

1482. 

972. 

15-19   

114. 

2443. 

1344. 

851. 

2557. 

1458. 

965. 

20-24   

114. 

2328. 

1318. 

845. 

2442. 

1432. 

959. 

25-29   

114. 

2196. 

1284. 

836. 

2310. 

1398. 

950. 

30-34   

114. 

2045. 

1238. 

820. 

2159. 

1352. 

934. 

35-39   

114. 

1879. 

1179. 

797. 

1993. 

1293. 

911. 

40-44   

114. 

1701. 

1109. 

767. 

1815. 

1223. 

881. 

45-49   

114. 

1515. 

1027. 

729. 

1629. 

1141. 

843. 

50-54   

114. 

1327. 

935. 

682. 

1441. 

1049. 

796. 

55-59   

114. 

1139. 

834. 

626. 

1253. 

948. 

740. 

60-64   

114. 

961. 

731. 

565. 

1075. 

845. 

679. 

65-69   

114. 

789. 

623. 

496. 

903. 

737. 

610. 

70-74   

114. 

635. 

518. 

425. 

749. 

632. 

539. 

75-79   

114. 

504. 

424. 

357. 

618. 

538. 

471. 

80-84   

114. 

393. 

341. 

294. 

507. 

455. 

408. 

85+  

114. 

253. 

227. 

202. 

367. 

341. 

316. 

33 


Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  outpatient  physician  fees  (specialist) 


Females 


Present  value  of  future  costs  Total  costs 


Cost 

Age  In 


yrs0+1 

2.5% 

6% 

70% 

2.5% 

6% 

10% 

<1  

114. 

2920. 

1432. 

874. 

3034. 

1546. 

988. 

1-2  

114. 

2900. 

1430. 

874. 

3014. 

1544. 

988. 

3-4  

114. 

2872. 

1427. 

874. 

2986. 

1541. 

988. 

5-9  

114. 

2816. 

1420. 

873. 

2930. 

1534. 

987. 

10-14   

114. 

2727. 

1406. 

870. 

2841. 

1520. 

984. 

15-19   

114. 

2630. 

1389. 

866. 

2744. 

1503. 

980. 

20-24   

114. 

2522. 

1369. 

861. 

2636. 

1483. 

975. 

25-29   

114. 

2401. 

1341. 

854. 

2515. 

1455. 

968. 

30-34   

114. 

2265. 

1306. 

843. 

2379. 

1420. 

957. 

35-39   

114. 

2117. 

1262. 

829. 

2231. 

1376. 

943. 

40-44   

114. 

1956. 

1209. 

809. 

2070. 

1323. 

923. 

45-49   

114. 

1785. 

1145. 

784. 

1899. 

1259. 

898. 

50-54   

114. 

1603. 

1070. 

751. 

1717. 

1184. 

865. 

55-59   

114. 

1414. 

983. 

709. 

1528. 

1097. 

823. 

60-64   

114. 

1220. 

884. 

658. 

1334. 

998. 

772. 

65-69   

114. 

1017. 

768. 

590. 

1131, 

882. 

704. 

70-74   

114. 

823. 

647. 

513. 

937. 

761. 

627. 

75-79   

114. 

653. 

532. 

435. 

767. 

646. 

549. 

80-84   

114. 

510. 

429. 

361. 

624. 

543. 

475. 

85+  

114. 

333. 

292. 

255. 

447. 

406. 

369. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  home  modification 


Males 


Present  value  of  future  costs 

Total  costs 

Cost 

Age 

in 

yrs.  0  +  1 

2.5% 

6% 

10% 

2.5% 

6% 

10% 

<1  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

1-2  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

3-4  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

5-9  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

10-14   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

15-19   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

20-24   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

25-29   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

30-34   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

35-39   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

40-44   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

45-49   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

50-54   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

55-59   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

60-64   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

65-69   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

70-74   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

75-79   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

80-84   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

85+  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  home  modification 


Females 


Age 

Cost 
in 

yrs.  0  +  1 

Present  value  ot  future  costs 

Total  costs 

2.5% 

6% 

10% 

2.5% 

6% 

70% 

<1  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

1-2  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

3-4  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

5-9  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

10-14   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

15-19   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

20-24   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

25-29   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

30-34   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

35-39   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

40-44   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

45-49   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

50-54   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

55-59   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

60-64   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

65-69   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

70-74   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

75-79   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

80-84   

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

85+  

4000. 

0. 

0. 

0. 

4000. 

4000. 

4000. 

Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  physical  therapy 


Males 


Age 

Present  value  ot  future  costs 

Total  costs 

Cost 
yrs.  0  +  1 

2.5% 

6% 

10% 

2.5% 

6% 

70% 

<i  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

1-2  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

3-4  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

5-9  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

10-14   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

15-19   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

20-24   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

25-29   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

30-34   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

'at;  oq 

nuuu. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

40-44   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

45-49   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

50-54   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

55-59   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

60-64   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

65-69   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

70-74   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

75-79   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

80-84   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

85+  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  physical  therapy 


Females 


Present  value  of  future  costs  Total  costs 


Cost 

Age  in 


yrs.  0  +  7 

2.5% 

6% 

70% 

2.5% 

6% 

70% 

<1  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

1-2  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

3-4  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

5-9  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

10-14   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

15-19   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

20-24   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

25-29   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

30-34   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

35-39   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

40-44   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

45-49   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

50-54   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

55-59   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

60-64   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

65-69   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

70-74   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

75-79   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

80-84   

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

85+  

11000. 

0. 

0. 

0. 

11000. 

11000. 

11000. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  occupational  therapy 


Males 


Present  value  ol  future  costs 


Total  costs 


Age 


Cost 


yrs.  0  +  1 


<1   27. 

1-2   27. 

3-4   27. 

5-9   27. 

10-14   27. 

15-19   27. 

20-24   27. 

25-29   27. 

36        30-34    27. 

35-39    27. 

40-44    27. 

45-49   27. 

50-54   27. 

55-59    27. 

60-64    27 

65-69   27. 

70-74   27. 

75-79   27. 

80-84    27. 

85+   27. 


2.5% 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


70% 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


2.5% 


27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 


27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 


70% 


27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 


Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  occupational  therapy 


Females 


Present  value  ol  future  costs 


Total  costs 


Age 


Cost 


yrs  0  +  1 


2.5% 


6% 


70% 


2.5% 


6% 


70% 


<1   27. 

1-2   27. 

3-4   27. 

5-9   27. 

10-14   27. 

15-19   27. 

20-24   27. 

25-29    27. 

30-34    27. 

35-39   27. 

40-44    27. 

45-49   27. 

50-54    27 

55-59   27. 

60-64    27. 

65-69    27. 

70-74    27. 

75-79    27. 

80-84    27. 

85+   27. 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

27. 

Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  special  education 


Males 

Present  value  ol  future  costs  Total  costs 


Age 


Cost 
In 

yrs.  0+1 

2.5% 

6% 

70% 

2.5% 

6% 

10% 

0. 

6707. 

4889. 

3511. 

6707. 

4889. 

3511. 

u. 

6968. 

5344. 

4060. 

6968. 

5344. 

4060. 

761. 

6999. 

5681. 

4588. 

7759. 

6441. 

5348. 

3642. 

5243. 

4464. 

3773. 

8885. 

8106. 

7415. 

oo42. 

2466. 

2256. 

2050. 

6108. 

5898. 

5692. 

2245. 

129. 

125. 

120. 

2374. 

2370. 

2365. 

1»2. 

0. 

0. 

0. 

192. 

192. 

192. 

u. 

u. 

ri 

U. 

U. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

<1  

1-2  

3-4  

5-9  

10-14  

15-19  

20-24   

25-29   

30-34   

35-39   0.  0.  0.  0.  0  0  0  37 

40-44   

45-49   

50-54   

55-59   

60-64   

65-69   

70-74   

75-79   

80-84   

85+  


Patient  profile:  43  severe  Guillain  Barre/inf  luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  special  education 


<1 . 

1-2. 

3-4. 

5-9. 
10-14 
15-19 
20-24 
25-29 
30-34  . 
35-39  . 
40-44  . 
45-49  . 
50-54  . 
55-59  . 
60-64  . 
65-69  . 
70-74  . 
75-79 . 
80-84  . 

85+  . 


Females 


Present  value  of  future  costs  Total  costs 

Cost 

Age 


Cost 
in 

yrs.  0+1 

2.5% 

6% 

10% 

2.5% 

6% 

70% 

0. 

6717. 

4896. 

3516. 

6717. 

4896. 

3516. 

0. 

6978. 

5351. 

4065. 

6978. 

5351. 

4065. 

761. 

7007. 

5687. 

4592. 

7768. 

6447. 

5353. 

3642. 

5249. 

4468. 

3777. 

8891. 

8110. 

7419. 

3642. 

2470. 

2259. 

2052. 

6112. 

5901. 

5694. 

2245. 

129. 

125. 

120. 

2374. 

2370. 

2365. 

192. 

0. 

0. 

0. 

192. 

192. 

192. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Patient  profile:  43  severe  Guillain  Barre/infiuenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  long-term  care 


Males 


Present  value  of  future  costs  Total  costs 


Cost 

Age  in 


yrs.  0  +  1 

2.5% 

6% 

70% 

2.5% 

6% 

70% 

<1  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

1-2  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

3-4  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

5-9  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

10-14   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

15-19   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

20-24   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

25-29   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

30-34   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

35-39   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

40-44   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

45-49   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

50-54   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

55-59   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

60-64   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

65-69   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

70-74   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

75-79   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

80-84   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

85+  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  long-term  care 


Females 


Age 

Cosf 
in 

yrs.  0+  1 

Present  value  ot  future  costs 

Total  costs 

2.5% 

6% 

70% 

25% 

6% 

J0% 

<1  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

1-2  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

3-4  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

5-9  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

10-14   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

15-19   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

20-24   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

25-29   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

30-34   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

35-39   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

40-44   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

45-49   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

50-54   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

55-59   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

60-64   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

65-69   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

70-74   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

75-79   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

80-84   

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

85+  

6336. 

0. 

0. 

0. 

6336. 

6336. 

6336. 

Patient  profile:  43  severe  Guiilain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  homecare/skilled  nursing 


Males 


Present  value  of  future  costs 


Total  costs 


Age 


Cost 


yrs.  0  +  1 


<1    928. 

1-2   928. 

3-4    928. 

5-9    928. 

10-14    928. 

15-19   928. 

20-24    928. 

25-29   928. 

30-34   928. 

35-39   928. 

40-44    928. 

45-49   928. 

50-54    928. 

55-59    928. 

60-64    928. 

65-69   928. 

70-74   928. 

75-79    928. 

80-84   928. 

85+   928. 


2.5% 


6% 


70% 


2.5% 


70% 


12671. 

6415. 

3953. 

13599. 

7343 

400  I . 

12560. 

6400. 

3951. 

1 3488. 

7328. 

AP.7Q 

12400. 

6375. 

3946. 

1 3328. 

7303. 

AR7A 

12093. 

6318. 

3931. 

13021. 

7246. 

4859. 

11606. 

6216. 

3900. 

12534. 

7144. 

4828. 

11105. 

6109. 

3870. 

12033. 

7037. 

4798. 

10580. 

5993. 

3842. 

11508. 

6921. 

4770. 

9981. 

5838. 

3799. 

10909. 

6766. 

4727. 

9297. 

5627. 

3727. 

10225. 

6555. 

4655. 

8541. 

5361. 

3624. 

9469. 

6289. 

4552. 

7732. 

5039. 

3486. 

8660. 

5967. 

4414. 

6888. 

4667. 

3312. 

7816. 

5595. 

4240. 

6030. 

4248. 

3098. 

6958. 

5176. 

4026. 

5177. 

3791. 

2845. 

6105. 

4719. 

3773. 

4366. 

3321. 

2568. 

5294. 

4249. 

3496. 

3589. 

2831. 

2255. 

4517. 

3759. 

3183. 

2886. 

2355. 

1930. 

3814. 

3283. 

2858. 

2290. 

1927. 

1622. 

3218. 

2855. 

2550. 

1787. 

1549. 

1338. 

2715. 

2477. 

2266. 

1149. 

1030. 

919. 

2077. 

1958. 

1847. 

39 


Patient  profile:  43  severe  Guiilain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  homecare/skilled  nursing 


Females 

Present  value  of  future  costs 

Total  costs 

Age 

Cost 
in 

yrs.  0+1 

2.5% 

6% 

70% 

2.5% 

6% 

70% 

<1   928-  13274.  6509.  3974.  14202.  7437  4902 

l~2A   928-  13184.  6501.  3974.  14112.  7429  4902' 

l~i 928-  13054.  6487.  3973.  13982.  7415.  4901 ' 

,5"?; 928-  12800-  6453.  3967.  13728.  7381.  4895 

928-  12396.  6390.  3953.  13324.  7318.  4881 ' 

928-  11954-  6315.  3936.  12882.  7243.  4864 

f-lt 928-  11 464.  6221.  3915.  12392.  7149.  4843. 

^"29   928-  10913.  6097.  3882.  11841.  7025.  4810. 

f-\t 928-  ^297.  5937.  3834.  11225.  6865.  4762 

fh~fA 928-  9620.  5737.  3767.  10548.  6665.  4695 

  928.  8890.  5495.  3678.  9818.  6423.  4606. 

g-g 928.  8112.  5207.  3562.  9040.  6135.  4490. 

g-JJ 928-  7288-  4865.  3413.  8216.  5793.  4341 

S"S 928.  6427.  4469.  3224.  7355.  5397.  4152 

f~lt 928-  5544.  4019.  2989.  6472.  4947.  3917 

f~fA 928-  4622.  3492.  2683.  5550.  4420.  3611 

Ifli 928/  3743.  2941.  2333.  4671.  3869.  3261. 

2"2 928.  2968.  2418.  1978.  3896.  3346.  2906. 

8°"^ HI  2318.  1950.  1641.  3246.  2878.  2569 

85  + 928-  1515.  1326.  1158.  2443.  2254.  2086 


Patient  profile:  43  severe  Guillain  Barre/inf luenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  equipment 


Males 


Age 

Cost 
in 

yrs.  0  +  1 

Pres&nt  vdluG  of  futur&  costs 

Total  costs 

2.5% 

6% 

10% 

2.5% 

6% 

70% 

s  1 

OORC 

zzoo. 

18090. 

11147. 

37988. 

20346. 

13403. 

1-9 

99££ 

od4 iy. 

18047. 

11141. 

37675. 

20303. 

13397. 

o_4 

o4yby. 

1 7976. 

11127. 

37225. 

20232. 

13383. 

CQ 

/.zoo 

o41U<£. 

17818. 

1 1085. 

36358. 

20074. 

13341. 

1fl-14 

i.V3U. 

Oi/  oU. 

17530. 

10997. 

34986. 

19786. 

13253. 

1>i_1Q 

£<£0O. 

Ol  J1  /. 

17228. 

10913. 

33573. 

19484. 

13169. 

OC\-OA 

£.dXrO. 

<;ypoo. 

16901 . 

10835. 

32091 . 

19157. 

13091. 

/Ld.JO. 

no  <  a  o 

*:o1 4o. 

16463. 

10712. 

30404. 

18719. 

12968. 

1 5869. 

10511. 

28473. 

18125. 

12767. 

35-39   

2256. 

24087. 

15118. 

10221. 

26343. 

17374. 

12477. 

40-44   

2256. 

21803. 

14211. 

9832. 

24059. 

16467. 

12088. 

45-49   

2256. 

19425. 

13160. 

9339. 

21681. 

15416. 

11595. 

50-54   

2256. 

17004. 

11979. 

8736. 

19260. 

14235. 

10992. 

55-59   

2256. 

14598. 

10691. 

8024. 

16854. 

12947. 

10280. 

60-64   

2256. 

12313. 

9366. 

7240. 

14569. 

11622. 

9496. 

65-69   

2256. 

10120. 

7984. 

6358. 

12376. 

10240. 

8614. 

70-74   

2256. 

8140. 

6642. 

5443. 

10396. 

8898. 

7699. 

75-79   

2256. 

6458. 

5435. 

4575. 

8714. 

7691. 

6831. 

80-84   

2256. 

5039. 

4367. 

3775. 

7295. 

6623. 

6031. 

85+  

2256. 

3239. 

2904. 

2592. 

5495. 

5160. 

4848. 

Patient  profile:  43  severe  Guillain  Barre/influenza  vaccine  (respiratory  insufficiency) 

Direct  cost  category:  equipment 


Females 


Age 

Cost 
in 

yrs.  0+7 

Present  value  ot  future  costs 

Total  costs 

2.5% 

6% 

70% 

2.5% 

6% 

70% 

<1  

2256. 

37432. 

18354. 

11206. 

39688. 

20610. 

13462. 

1-2  

2256. 

37178. 

18332. 

11206. 

39434. 

20588. 

13462. 

3-4  

2256. 

36811. 

18293. 

11203. 

39067. 

20549. 

13459. 

5-9  

2256. 

36096. 

18198. 

11186. 

38352. 

20454. 

13442. 

10-14   

2256. 

34958. 

18021. 

11147. 

37214. 

20277. 

13403. 

15-19  

2256. 

33712. 

17808. 

11101. 

35968. 

20064. 

13357. 

20-24   

2256. 

32330. 

17542. 

11040. 

34586. 

19798. 

13296. 

25-29   

2256. 

30774. 

17192. 

10948. 

33030. 

19448. 

13204. 

30-34   

2256. 

29038. 

16742. 

10812. 

31294. 

18998. 

13068. 

35-39   

2256. 

27130. 

16178. 

10622. 

29386. 

18434. 

12878. 

40-44   

2256. 

25071. 

15496. 

10371. 

27327. 

17752. 

12627. 

45-49   

2256. 

22877. 

14683. 

10046. 

25133. 

16939. 

12302. 

50-54   

2256. 

20551. 

13720. 

9625. 

22807. 

15976. 

11881. 

55-59   

2256. 

18125. 

12604. 

9091. 

20381. 

14860. 

11347. 

60-64   

2256. 

15633. 

11333. 

8429. 

17889. 

13589. 

10685. 

65-69   

2256. 

13035. 

9848. 

7566. 

15291. 

12104. 

9822. 

70-74   

2256. 

10555. 

8293. 

6579. 

12811. 

10549. 

8835. 

75-79   

2256. 

8370. 

6817. 

5577. 

10626. 

9073. 

7833. 

80-84   

2256. 

6536. 

5498. 

4627. 

8792. 

7754. 

6883. 

85+  

2256. 

4271. 

3740. 

3266. 

6527. 

5996. 

5522. 
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NTIS  only) 

(HRA)  77-3166  Foreign  Medical  Graduates:  A  Comparative 

Study  of  State  Licensure  Policies  (PB  265 

233,  available  NTIS  only) 
(HRA)  77-3171  Analysis  of  Physician  Price  and  Output 

Decisions  (PB  273  312) 
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ects. The  series  presents  executive  summaries  prepared 
by  the  investigators.  Specific  findings  are  highlighted  in 
a  more  concise  form  than  in  the  final  report.  The 
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Monitoring  of  the  Quality  of  Medical  Care 
(PB  288  826) 

(PHS)  79-3237  A  Cost-Effective  Approach  to  Cervical 
Cancer  Detection  (PB  295  515) 

(PHS)  79-3245  Costs  and  Benefits  of  Electronic  Fetal 
Monitoring:  A  Review  of  the  Literature  (PB 
294  690) 

(PHS)  79-3251  Computer  Applications  in  Health  Care  (PB 
300  838) 

(PBS)  79-3258  Effects  and  Costs  of  Day  Care  and 
Homemaker  Services  for  the  Chronically  III: 
A  Randomized  Experiment  (PB  80-138  100) 

(PHS)  80-3263  Health  Status,  Medical  Care  Utilization,  and 
Outcome:  An  Annotated  Bibliography  of 
Empirical  Studies;  Parts  l-IV  (PB  284  997, 
available  NTIS  only) 


Research  Proceedings 

The  Research  Proceedings  Series  extends  the  availabili- 
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